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1.1 S H M g. 
Umam in %kmm C^m0m9 ma mii Appendix., 
»tttb«tti«»<|ll:>^ wtmimniiU}^ tmlimimiZt}-f ptmimmim)-
aaa goidlClll)* fh9 0%mm%^ m$l3^»m. tot <}ati»Qa« i^&rmm% 
Kftci^, F«oi^, eoaig, ^ i % f <3»^ %f ^oi j^, c«ca^ ma sgcHg 
t i l th Is0ftal<lln.ft #eott,i?« la t h t la^lc^' nafeid :0f t t l m^ thtit ©f 
aacj^ ,! ihcsig,. mGt0 vmi^ mA imi^ m'tm mim'^mu of 
%$2^ i?li0 foJjimil.fi^, fofuwlns •r0pr^ 0-»«ttli theli* ©tjapcifltioris • 
m^um^ «i#I### 
t^iEI«£r*0|.M ^l#i#^^8 
Fft»Iii«C*^ hl?t^^^^B 
Co»l.#OXg 
^34?18^¥^S 
^3^18°^ / / * 
• 8: ^l^vi^2i^ 
Ids 8 3 
si^ i^ csftimo of lia^mi^ltia shmig %im- strong laandli ^t ySQB m$ 
%B%B ©af^  la tft# ?iglim- i»l' SBg ^tmmmti^tif ^lush .go- ^ana in 
M WW «.-^ t» faonsieim, iMol, <m» wstljr bo Asstgni^ a «o 
i30ffipl^ ®s» ttm streitg feaati e^ - 3J^S mt^ i» the speetrum of 
K»o&<idia0 m0$iiiii^i0 to Q^U M%m%tMm tr^^um-mf i tor^asai 
feoth the ia<^ ga'^ ttpa Df Ismis^dim* ^^o HHa i?«©Hlag' oomifs lietiieeii. 
8:^ 8 ma 030- ^ \ th& f aamtiiKa*s:ragrg«?Ji bnaa a^poar-s at iOSO ea*-^  
3 
a«t«:n9i»^* th® ^^Oam of B»*m B* H* fUT miU} <!ttmplm 
9hmin tM p»0Mmm of fiirt vi»^i*«s ^Itotronsp m nrnttat groyn<S 
•%««« i»id'» t«tf'fil%«<l3S'ai utrnotai'ii for t ^ oospl^ac* f h@ »me 
^pem» to tw tf^» in %h& oaet of F«CIIX) Ion i^«ir« tbe 
#liS9iiriid siKinatid mmmt i» 6«06 B* H» Iflt tl^^ oms@ of Coin) 
mmplm^ thm •Gh$&r9^^ mapi@i^ i# tso»@nt i s 4 * ^ B* If* i^ioH i s 
g3?oa,tf«r fefauia that for %tm&^ wip^r^. olta^jpoas Ca#S? S# n») 
#s3.0Qlm%«€l o» tilt l)«3MSls of splfi on.l,jr foi'suisk^ ffois hi^m^' 
ir^no, slgnifios s^obtl^lr ISS^ JSWMIIS^  i@r^ o orbital. oontfiDiltiloii 
im(l' ft t»ot^ iilia4i?t%l. 8traoi^ ui^ o fo? ,tii» eo»pi«»# f ho HIOIEOXCID 
ooiiplioi toeing aifuaiakgiiQli'Ot mw ^ nt^ignod m stiatiro plufisr 
3$x(||^tii^* fNo iol4 oo»i»l,^ ^ l i dltt^ai^aotlo' @»<l iii^f tliorofofOf 
%m-9 m ii|ii«ir# pim@r itnsotisro* the sagi^stio isoisaiits of othor 
ooiapX^9S hmf& eXm hmn €imm&^» 
ftio solar oonduot'tnooi of thois* oo^ pioiEOS tiisro l^ oon 
ditotiiS'3<l* Xt bui beoia oonolniotl thi^t p$ri»fips ti#o Ci** .io&« 
AT® ooof(}i»»t0cl iu %h® mli€ 0%^%%. mrtd^ing mill^f foCXIDt 
CoCIl), HiCIDf CudDp mm}f mimt mx& EgClX) tottft* 
oooxdio&to ana BuCXIDf HUCIXI), AiiCXXX)« miW m& mm 
!i«x«ooor4lQ%te# 7h9 vmti&]ft ml^nte oompliox |,ik«id.«o i i 
totfaooorainscto vlth ou3isih«i%« r«y3ic^ probiltXir losido tbe 
ooorain«tioti tptioro* Xii wXl these oomploxus boaiidiao behnv99 
as m bldoRtato Ugtzia* 
Tlio sooona Chapftof 4o«tl# vltti tho ititerfltotioiEi of 
i?itth9i:iitmCllX>t rhodiismCIIDt |>mXXaaittia(XI)y platiiiiiQ) CIV) 
^aimt»l4lii® «iQdl g|-3*»M<|'ainoIisi«» f fee «l«mtatal cmalysea 
«6£8poiltsloR0 for tjh0 ppoiuetg I 
•an co*to.uain0)^o^ Wm%%^ 
fh* moXm^ ootiSuot;fli:taoa la dlasthyisulphoxlds at 
10*^ M diXutiloii ©how tfe^ U tjlio oomplc3ies #f ^tsolldin© and 
o^dianlstdlno vlth rtitbcnimsi rttMloiSy md gold mid the 
& 
msA jnWimQm%Q%Mimf Hitt^* MUd FisCX^)*d«HSi«ni9idi!iQ ana 
i» tut i^ mg« i»t 3.0& to i.4o <ito«^  im^ »oia*\ i t u mm%* 
%h^% tltt»e i^d iioii«»ili»0tri)ljrt<it* 
d«dlaiilsiaiii« m^L 2$2''mhi%n%n0llm %ftth if^thsnicoadi:!^ shoit 
Im aiQhlofd'bi^iiiii9l.ia« futlienltPQilXII »h|.opi4# i t f<ittf 
<t£»02Nii!i^ t@ ena t ^ stagnstln iti>ia6nt @f i,«0a B« M« $hm» i t t^ 
^ a Xm spin itt^te iflil< t^ la <|i2|t$ imknoim amoskg tattatidSrol 
dOMplo^ ieSf @in^ At I s af ^ X^ e^a^  lae^inituai th&p the t^xmwm 
fes p$lvim «^ iil.0«stipms# Xt s®j?> th«f«f©r«» t>s «i»i^«^ to 
be sausup© i^ lariaff* ^he tii««iitiaiCXIX)*»tA^ulaoX4iia emsiplm i« 
ffii iat«y«atiya8 #xasipx« of m mtisaiiX f i w e0«Mt»aiaa^ i©r4 owsl*^. 
the gold oosplsxot of o»toltaiiie m& e^imisi^m eojitaltt «ix* 
qoordtnate jgoM(XIX) *toi»3h !« a ^^ irateia» fisia loa ©an fe® aift«» 
a«gn«tle If tH© «>iit<^ «ai»0ii U a aiatoi*t««l on©* f h® tJtqulnoltaa 
moXoewlo oeoupios X*tPgsr &pm& %hm th« «i*tolt«iyttQ o* <Hai««iliildilii 
p9Lll&Si%miXlh pimtmxs^m m^ mUillt) An ntxt ^ tttin higher 
e<wr4tij»tt©fs with th^m li^m&n nmmB thtmgii toetti tUo sites 
&f tli^ 0Qmpl@3l#i «i# &&mm^ t^ %h(i»m ¥i %M fi7a@ ligmss* tb# 
I t Is i^sotiQlcKl^ . %\wi* noGrdinnt&^n @<3^urff at bath. $!)# sltts*' 
the tblfd Chapter ^«nls vltb t te eaa^laxea of 
tt»i^«d« for oerb«»3.f ^irag«a| {ittr^gttfit a^tiii Cthorinsi. m* -
ur«n|«»> «aa «iwl<w Cehl<»ri49 m sulj^atf?) «st«Ht^ tfeo follwlag 
oo«p»sltion» fo? tiMi ooa|»l.««(ii t 
fh <AeHairj«3gCl5^  ^^rf^S^Vs^*^ 
fli (Hleetinsfflid©)e^l^ ^i^x^^^4^^^ 
t©S|ii0!K«s mm iSiSf 0S»S|: a3i,«8 «ia 8S»3 i&lim*^  na® »©i»*^ 
t o thermogrqvimetric analysis which showed tha t a weight loss 
of 3.18^ 00curs at 155°C, whereas the t h e o r e t i c a l l y calculated 
weight loss for one water molecule i s 3.19^. I t may, t he re fo re , 
be safely concluded that the water molecule.-is coordinated and 
mot lisittie«,s^tej?i 
tbtottgli oft« nitim$mt *9 « cholliitifsg ngenti or %n. m **tioppm 
ii«»l^«» typ« of alriiottiro vlth lon» «««h ma Cf^ * or Cu^ **", 
d 
Ffoia iufm fdd d|»90tirftl afttft I t has l»@»ii ahom %tkm th« 
that tl3t^ liQi9i^  ana. d l ^ o ^ m i ^ . 0d&3fdit^ t0 itfltH nt<;^ tin«ya|<la 
whm the isi^ ieimil^  wIlX l»# in %^ m^^ imm^ through lioth th« 
ciitrog^a atdiss ivli«n %%% plpmmt^n&- uiXX tittmim !»oat tt>Tm. m 
if«atra of tfoox"!^ ^ompldaitts of vUpmmXTiJ® t&mm m^m bm:i4s 
%him pkpmmtm aol«mil@ it«aXf• fMs ffi«3^ ti® diit t s eoorilj^fitloft 
of thdso iitdtflil» ^th outt nitrog@ii stos tlmg {^ox i^itMiig the 
viliFttiiloai of 011ft «m tst ttm t3!»l%ml^ Mmlm thoa* of tlit 
otbtp. ttiiai»tta?lf««! aad coRsot«o»^lir s-iliing tli« i»»il5«r of b«ai<$s 
in t}h« infra p«a a^otra* tlit ifioi»«ft8« In tfe« n-ombtr of tesMa 
esii^  laao l}« )S)0o to the dlff«7«nt ar?»)gmtnts[ of liyarog«!i 
ifttoiBa in «xlal mii! tfiufttoylftl positions Iti imrioiis fsolaeuXQs 
of tht aaiao oosipi«x« la th« dloxoiMPSJalttas oea|iX«x i t any het 
B 
luiaUisoS that t N |}|p@rmil!iis ^ohm^n ma ^ bldetitiiit^ Unosid so 
thut th0 irltHfatlkiis 4iie to both tii« nitrognsi atoms are e t^imlly 
e#f90ti«& and tho niiiabi^  of t^ ^d-a d09@ not %mrem«t au«i to 
ini«(|)iiii Ahiflings of ttm bandt of tho two eoorditiitlon »ltoi 
of tDO' pl|}@t^ sliio« Eowoiroff liofflorlam due to ir^louo e^aatorlAi 
and .asdl^ oi poiitiosif of i^mgmk'm^ %Q found in mmxj^l oosplox* 
fist App^dlar. d«io:p|lMit th® ""^poitfOfliotos^trie. sttsdioi 
on tlwsi tatoraotlcas of riltf0*l.|«sj?la %Jtth. tl»«^  QiaXmi4m of «lf},e!|-
m^gsnoiOf ool»alt| itlokol^  m& yt%w%m&$^ fh& Jo%!i*a imi m^lm 
K»«tlo aettoods yieI4 a H i m&tm fatlo for %h& dm ®ad tti® «et«l 
-ionat f£if.« .tAtio io:: ooiiflm^d^ j^r tho. oiomootfil m^Sdi'sott of tlio 
mmplMM^s tiolated. la tisit solid stt-itQ# f lio log of npimroiit" 
ffimmtim ^m%s^m% m& tlie irm mm^ ^^ i^mvmtlm woro found 
to tJe 4»® ^  0»3| 4»3 Jfc 0.2i 6#t J'0»B» S#1, J^  0*3 a 4t0 J 0#t 
and iff * 0#% 3»0 4' 0»lf S#a Jj 0t2| StS 4 O*! ^  S»3 J 0*1 Koiila/ 
noliS' for flnoi 8sti&g<mo30f ool>isdLtf tiif^mX o»d ^ttrltia I30«P3LOK@9 
ros$pootlv«34r« 
fli« olofflooteX imalyso* foj? oarfeofit h^disamnt nityogaii, 
oliloHdo nod motal glvo tbo following ooapoiiltloai for thoao 
ooiapl«ii4it t 
10 
%mm ^&^m mtilmmtms amm^ mm* mff 310% m>% MO t m>^ 
©Hi hmm %h9m n^di* !niil.aetil,«$ imat tm #3»o@6nt «m. edttfdiaiatei. 
f li« t#ir« iiHsattgi dadA nhm %h^ thn mmf^ims^im t^t 
siaoy mm$im«m§ mh^% m^ nlokeX rns^m^ iit t^# €««0^  i^^ thm 
9X%hmgh «o«^ainii,|i<»i «wi«m:rt «t %tm C*0 nr^ ' ^ i*^ *"** ^^^ 
S. M. Fazlur Rahman ^"«^^« ^^^LIM UNIVERSITV 
Professor of Chemistry 
fhls Is t0 mftttf t%m ttit work ddioribeKl 
In th is thesis " aiuil^s <m t!it Ket^ Complax«s of 
sosre Hltrofen eontainlfsg MganStt ** i s an original 
eontrlbutloa &i W* ^l |W Kam^ ana Is mklt^XQ tot 
sttM.s«|ott 'for ths S«gr«© of -PhtB* 
I t has been the author** prowil pj^lviloge to work 
vinddr th© ai?l« «»aa »pholf«pl5? mxi^mee of Prof • £i»H»F, Rahaan 
tihos# affoot£o»ato and anoouraging attltwda has haen a sotiraa 
of lasplratloa a l l throtigh tha eonauot of thlis work* 
I t id also the author*i plaasaat ^aty to ascpraas his 
gratafalLaasa to Dr« Masaar Alwadi whoaa aattrlog halp aaa kaaa 
latarast darlag these--ataxias hm& htsmn axtramaly vmlaabla* 
fha aiithar takaa th is oppartualty to axprass hla 
faaXlaga of ialtol^aclaass to Prof« M» 'BahE^ arit Hand, of tha 
Dapartmaati for tha gaaaroas provisloa of a l l aif at labia 
faai l l t las md gaaulaa help at a l l tiiaea* Thanka ara duo to 
tha 0nlvarsity 0r?iats Cojsalsslon for a Follomshlp* 
Tha author gratafuia^ ael^onlaagaa tha asaiatanoa of 
0r# *raaill htmM la dlaaassloaat Prof. w»0# Maltkf Bead of the 
Bapartsant of ChaRilstr^f Boorfeao tJalvarsttyi iioorkeet for 
sagaatia maasuremaata^ Mr* fl« Seah| Chamiatry Oapartmonty 
Louisiana Stata Onlvarslty, u«StA#| for thornjogrswlBotrla 
analyalai and Hr« A»H* Slddtqimf Mlaroaaalytloal Mvlsloai I«I.T«, 
Kaapurf for aloB^ataX aaalyaaa and lafrarad ipabtra* 
l»«stly« the author 9%t@ndB his thanks to 0r« M.M* llatif 
Mr* M» Shaaiaem Ansarlf Mr* Z«H« ChmuShry »na other raseareh 
oollaaguoa for thalr oooparation from tlma to tloa and to i^ll 
tho80 «iho ha^« halpad in giving to this thaals i t s praaont 
tim OF mBhiQmims 
c«(ii), nam & tum*^ J* m&im Qhm» a©e», MW$ 
2» ''VOCII), m<II>| FQ<m>» C0ClX)t ^iUDf C « ( H ) , Eaillh 
CdCiDi Hg(ii), Ru(iix)f HhdiDi Pd(ir)» pfeCtv) ^ mum 
S<i»88 (3,97s) (Hspjplat a t tach^) 
c on T Bntf 
Fug© 
CEJiSitBft I 
H$3!ia,%s and B|aoi3ss|<m *«« 14 
OEM g^E II 
imwt^Vii^lOS^ A # # 
oni^ga III 
##• 48 
B«s¥tUi and l>isQiassl.<m *«.« i l 8 
Esiptrtossatal »*• A»4 
^OompXtxes of UitvosXimsapin wit!) £n(£X)« HnCXI)* 
CoCIl), SlCIZ) ft X(ni),«» 
•VO(IX), maZif FtClXD* CoCXX), CuCXX), an(XX), 
cdcxzK Hg(xx>| Rocxxxu miCxxx), Mcxx), m x v ) 
A AuCxa) CoispUxoa of B«ttiiatmi#*» 
m^MM iS9p(a?&tQ imluaion} 
I 
Q ,S n B a A li i n Y H 0 0 0 C t I 0 S 
ttm stuay of th& Intoraotion of motfil ions vlth 
nitpogeii m^ axygm oor^ tsuliiing llgimdis^  baa tmen m fdsol* 
aaHidg obspt^r In Inorganlo Checilstrr* Hugh of tbo 
i&QaiimeKtid wor^  dm l^ug the p&rto^ of mdnront of $iir«rao3^ *s 
omplexBs mn%m9ii around met^ azsine eosplexed* Sltto^ 
thoHi ft nmataor of aitrogen ^ontctlalng Ugrrnds havn boon 
syntihesisoa td.tti ^ i^ogat@<l oj^lent^tions of tbo diono? 
nItrogoQ atoma 1» ths £io},eoul«9 md suoh lig^clii Btill 
t9vm -a t&a^ or area of r#s@aroH«. the t)ot@ro<^cllo az^tiet 
fop© another elass of v©ry lht«r«0tlng altrogon oonfealrii. 
t»g llgaaa« mi hme mlnm4 iat^raetloii with a Domlifr of 
trohsitloa laotai tons* f ho platlattm gi*oti|> notaXs haira 
gi»oat avidity for oooraiuatioa aad desorva attantloa aa 
potontial oosfiaai foraara with tiltrogaa oontaining l.aifia 
baaast Suoh aiainai hme Mm iiaad in this study* 
Xha pre$6at thosis oompriaaa of three ohaptars 
and an JppandlXi fho first ohapter daals tdLth the oompXexaa 
of hanaidlae iiith iraaadiusii mangaaassf irohy oobaXti niokdl« 
oopparf aiaof oadaiiiffit aarouryt rtithaniuflii rhodiusii 
paliadiii»| piatiatna and gold* Tha oompXaxos ara oharaotar-
laed by thair ssalting poihts» aXaaantaX aaalysoSf raagnatia 
fhD aooofidl Qhfipter deeorlbes the synthoali ^S 
oharaoteriantlon of the odJDplejc^ s of o^toiiainef 
j^ld<llti«)| pl^tlQias mi4 gold* 
OiiApter III gl9«»8 tliQf s$uai9S on tho produots of 
e*«{Blni>|^ ridi£i0i n|eo$l»a!^d0 and pipesffiiiifie« fht oomfDloieei 
f h0 Appendix d0itls ultfo %h@ ipeotro^otomatrie 
iftedies on tha ooiapl^ x i^i of 3*u4%i?0ii,U»srtn mtli divalotit 
id.not mMigmoaoi eobtatf Qnd nlok^I ai^ d %flvii3.0tit ^rttrlum* 
f h« ecwipl«»0S «ir« Isolatod la the soUd stato and c^ i*riiot©p« 
l«od 1^ is«ltlng polntst eXtmentol om^sm^ Uhermogipavlmeti^ lo 
m^a^Bi»f siolnr oonduatetnoa ^id i*:r* spootraX «%udi@0« 
mmtmmmimmmmmmmmimimmmmm 
a 
18 y B 0 a u c f I oil 
oan b98t be praiii^etS )^ witlming mm^nmn^ in ^mmntitmt^ 
%<» fern l!^<lfii^oli«n^»0 nlilQh^  mmmm^s lmiQdli^%&l^ %&^ 
MnMi^itmit fits Inlaid i»f 1i»0n.itliE.fit $ti His j^ oa^riiiigdisofit ^m 
stilphafte acta «s»di aeoranslag^ -USQ f«aelsion tesp r^a-few©.* fhus^ 
« stlatioa ©f 0#S gs of lsjr^ rw.iistoim.3^ il« la -ao mh PM% WM^  
id49if la m0 mlmtQ zo BO mt &0M M^BO^ ^hi^t wm k^p^ ^li 
to 90**C and s»dtir«(l lato 400 sal vatar to $im hmztdinQ^ tlbO' 
bsnalfSlne mol^ould ' i s o«%pal>la of ^{jking tlid foi*^ iBi I m4 ll« 
Xho «(2ullibritia position oorroipoads to I I t 
I I 
X 
Bfinsldilno hiid lioon oxt^ndlirely usod m a ligan^ ia 
ooordinatlon qh<aml$try« On« of the aarli«st •xwaplts of 
oompiox formation bettfotn tho m«t«I salts oad bonsidlno i s 
th« vof% of Spaeu^ iiho intarmte^ »9V&eml trmteitim isGtal 
s«tU0 ^%h }i@Qi&idiQ6« fbe geneml j^m^saure &mploy&(i for 
and t!t@ f3df idLliQ ia i t Ira vnrinl^l^ j^^ptdrtioiia in #%^ 0iSK»ii.o: 
si®dii]m« 1% mm suggestedf fiarthtft thiit both the Ull^  grctups 
transition m ¥oll as non^ttaiisitiioii #les}@ata imQ hoing 
fho intei^acrtioB wit^ traatlt lon oo^nl ions vl8«,| 
%it«ii«ii**^i, vmmim?*%. Qhs^mim^f iaaiag«ia«i«^^'^\ ti»o»^^»^'*, 
tungsHoa • and laarowf » ^<^ ^ ^ ^ aoR-traasittcai »»tiil 
tia'^^*^i anfelaony'*® *nd t^lltii'itiia*^*^® has beoa ropoj?tQd# 
gentral formolu XlGrCGO)^ ]^ **^ ?'* pt&pn3?Qd tH«©ttgii tUe reaotion 
in iihloh X w dlnuolonr mrosia^io ooi!^u»a Cinol^dixig l>«a«i<li]so}, 
A (ulxturo of th« trio&krboti|riohroiaiutfi%r®i3& m& t %im ltoat«d 
at i60^ in nitrogen and th« ttoiio«M» and bl9 CtiPio«irbdi% i^ohro!9iism) 
@ 
oomplexes of X W0i*9 sQptirAted from tti@ i2tii*«!&Qt@di ooiaiiMiutidi 
W sublimation in vaono^ 
soltilioa of %hB luslne $e tl%« ^nmm mtut%m. of itiCno^)^! 
• %hQ mmplm b®g««s %© pp^oiuttatQ a fa%r jslrsttt5«s after tfe@ 
mdUim 0t KgCjfgOy aoiafeloRt If mmttmt qum%i%:it «f %^2^7 
&Ql\k%lm mm ^aea to the ftltjpsitet a ac»cmtid fr^ellon wtS' 
obti^Qod* th»: Mtftlj^ali of tue driM Qtrnp^nM gmm %he tmtmlti, 
min^Q^^ mm c^^SHgJgCrgO^ la tfe« oastt of fesii«i<ll,n«# f fei 
infra i»04 speotrar^ ©f th« ©ompl^ xag of -Qromatto ai^ Ei®« 
(Inoludiag bsasiaind) vtth t^a ohrcMmt^ i ^ d dlolwoBa^es of 
Ma^ % Gli^ % JI4^*» C»^ «i<3 C<l®* *»®JP« stu«3t®i# ^ 3 ^ 7 ^ 
i.QfiU0.!KSQd H«li vlbratiims .mof® t h ^ aid CvQ^§ Ulitreius the 
effdot^  of m«tal ions %fa» In tli« ordtr 1 Gt»®'*'> 8i^)^Cii^'*'> 
ca* > Ma « This ©r<$9i? also ^p l icd to C*!« viWmtiom with 
iHith ol^omatsa ana dlohrosiated.* 
An inl«p«sting i t ^ y ^ was iii«»rioa oat ndtli. 
ma»ganes0| oobiilt| riids«.l| eopp»f mid »iii.o %hio«yranat»a| 
Mhm their pyrlcSint Adduots Krsre tmntQ.^ v&th l>tiisldin»* fh« 
pj^riaino tf«s repiftotd p»rtica.l3r or ootsplotoiy by bon^idinof 
forming ooapountds of th« type 1 H»BaaQpy(SCH)gt Co0«^py(SGN>g, 
HlBatKsaH)^! liiBaaipygCSCS)^, CttBM(SCS>g tna 2RB«agpyCSCH)g 
iBzd » BtQsidine} io tihic^ bonsidlnft i s liotina vith the metftl 
a 
atom \s^ ona or more ooof^inmtion il»ts8» 
Mdltivt Qompownes®^  obtalnod from % noleotils of 
2neig and 1 laelteul^ of l»a«idln« m4 % moUmlm of i?*«C3^  
ayntlwitic fttfebara in ofmr to ftjiomlae tli# Isitter* 
the iyatB«8is «i4 ahstaettriaatioR of lottallle 
tiitsey:«Miat©» of oebaltt alc&oii ooppQ i^ sslno an^ mmmf 
wttti t«iriat<llfit toaa biOR i»©port««S #^- Gtt<sci?)gB«d' was obtalma 
by two ffi0tlw<s« I (») by ?apia aacSition of NB s^cii to m 
m^movL^ soliitloQ of Cif*folioii«<l W aS^ltion <3f aXobhoIlo 
b«nsldliiO| t£i« x'atlo of CiiiSet! being t i l | <b) by 9»oQ«stiifd 
ftftdition of HE^aOM and siaturs^ttd flu|ii«oti8 b9&sl<3ifit flieetfiit« 
to «» a%ii30u.9 soXittioti of Cii^ '^ | » «<|ul!soliir raitlo* M both 
o»80tf» tho Bms% produot %rei$ obt^n«d« CaCSC >^g»2Bsd naa 
proparod t^ mot boa (ft) but dotiblo ^ o «tmotmt of bensidin^ was 
uddod irory f^idXy nitb stlrifiisgt tisiog ttoleblofitQtrio 
uaotmts of bQ^ildino «md fH^ SCH uitb rospoot to tbt oation 
»ojm mwf» ooiapoundi idls*i CoCdOK)0*3Biiil«2llgOf Hi<3C^)g«aBgd« .^2^» 
Hi(sc»}g«d3ssdt ^(saf)g*2S2d«s0gOy 2;»<aqi«)g«3Btd and 
fii(SCH)g«B«d \«oro ftXso p^tpiirtd by tb^ siotbod (&)• 
Tbo lafm red «p«oti»a of tb« eoapXoxoa® of 
bonjBldlrto and other «nl»o0 ulth m)3|]li(ited| niti^jfttos or 
thl^ooyanfttos of jilaoi oadalim md ia«roiiry hm^ tmen ttudlod* 
inordeksing ooir&lent bona to th« laetjal lorit m^ th@ 
1!hld«@^ armt« groups IQ' th»se o^ mploirda a3f@ linked to tb« 
<s@£iti*»l i3@t«I %m vim th0 S'liiphtif »ton ^nd iidt t^migb 
the nitrogen Atom* Stiail«ir stmtm^ %mm o^i^ed out with 
lj«n8tdin@ eomploxef of mppQHl) and oepp«yCll> thloeynnattft* 
the o9iap9sittoii| beh^'^laar suid straotfira ot ttm 
cm 
<iomplB%m tit ^nzMlm t^tli F^CX^ «M ir|ti% ttangnti^ e Aold 
were studied• At pSJ 4#? and 7# ©axlraa in <iptteal density • 
M©3P0 otjtaludd ^% ttJ« isolar Jpatlo of 3MCi^t4B9astdlRs 
wUm FdClg is ^dded to th« o^laot 2t l i proposed th:^ this 
ooapJUix ia OQsiposcid of altornatinf FdOllQ ^ d iMmsldlno 
tsolooui09 iiith tjoni^dlao %t botli «iads of tb« ttiroadt Wh^ a 
l^ oaaldlno i s addfd to PdClgi -aaiflif if .roeiofoed nt Aft «qttiiaolar 
ratio of Bed and FdCig* tho oomplost bolng a oX09#d flag 
atruoturo* it pit » % titri^tioa of' Bad «itli FdClg $m& t'm 
Inflootion poifitSf tlio first oerrospondtng to HCigiBndt 
tho aooond to SPdClgtSBgd* f itrntlon of PdClg i4th B«d «t 
J^ • J2i «*"^® o«BPvo3 vlth 3 or 4 i!afiootio» pointSj^ikttrlbiit«d 
to tbo oQstpXexos spdCigiBsd $ apdci^ti^ed t tnd (pacigtB^d)^* 
Maoarovloi md Sohmidt^ ^ ftuditd th« oondltlons 
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oonductvo to th« fojfaiatloa of the oonplexts <^  I»nil4ln0 
vitb {iHitalUo 9&lt» of ofsnalo ft^df»» the oomp»u{i4s 
gyathestuad v«i?0t mmplQX main^» nf the- type [MCBM)] X4)g| . 
soaip©tttKS.s with 4 mat-alUfi eoaplissi inlon- of th# type 
[ll^B8d(iMC4)J I atisl &> Qompomi^ %^%h m complex aiiiork md 
eafslon [Ca<8ad)] [CttCCHgCa^ CBgCOO)^ ! » I t ^poars tltat aeiat 
0f tjhfi type Hg[^^^CA)4]«re pr»»e»t lis «oa.utJ4®»| wli«ir© H^^r Ct$, 
Per the tim% %iim- B^^imm «*8|,^^»'^^8uec«8sfuUy 
bensldln^* f.ti@ soMd oompotm^® ^@r# annlysael for ^arboott 
toydrogm and ai t rof^ wid tih@ii* «tfmottar@@ aisoitsstid in tli@ 
light, of iQolAT eo»duQtano« .ir«1.ta@t md l*r# apeotriiS. 
ftaslgiaffionts* Aatao derlveitivos "^  of thoyiiiaj<l"?) ohlorid* 
M#rt IsoiAtod in thd soMd for^i isnd w^w& found to h^^o tho 
foipmilm [f bt:2D] CX^  wh«r« 0 raprtsofsts a dtoain®* Bonaldtno 
eosipisiEQS of thopti»aCI?) ©hioa?td® tmd iipunyl «u:l,phatJ© 
imt^ propm*3d ifid di«raot«i*ia@d ^ t l i taoXar oorid«io^^oQ md ' 
ItX** apootsral, d@%i)« 
Ooppor oosiploicoa teiS!i^o Im^n ^ f iir tho stost 
oaetenaively studiod btnsidint oomploxo9» Hftonrovioi miX 
Sohaidti^ i?eportQd tho pl^sloal otiaraoteristios «nd ohtiatoal 
ooiapoisiltlon of thi^rtefin a«w o(»Bpl«x ootapounda of twnjeldlno 
0 
34 
red sjMmftra of iucsb eompdaadl* inera dlsettstM to patrtialU' 
tcifliieise© of '%h@ p0§i%imi of ^mt^mi^lic m^ mwim groups OR 
ooiapidir formation of salts from Hphm^X dioarbosq^Iatsod 
with- aroontlo aono* and di«ssl»©a (ino3,tKlliag Tsmnnlilmt^ mm 
ifiirostigfitdd* Soist CaCXX) thlo-o^'ani^o cotsplo^^oa wltls 
ot tt«e. to t h « . o«.M<««i<», Mpp*- «M fouaa to ta « 
p$trwaagfiotlo lots surromijaocl ^ ligim4s li^ ftn.txiial $ymmtry* 
cospXox ooppar(Xl) mUta of trlJSMitai^osphiftio »ot«l woro 
prepartd b^ <:ti« c^aition of «l,ootioll.o l^soteiaiuo $o aqiidotis 
aaC!iOg)g Him trlia«ti|^d»phiai<i aold» th® structupoa of %m 
mmplQxms wor« disouasod on the hmi9' of tlioir Itafra rod 
apootrs» Aa tafctroatlfig l#r# «p«otral. atiaay^® wt,tJh [attCl^ ]Kg»H 
CH « bonsldlno or n siibatlttitstS. I^omsldlno) iaaiemto^l timt ^ 
with inoroaatng JY-®^*^*'**'* douaitj^ on tho ra^j groupi ttio 
atrongth of the lntortso'|«oulir H»bo»dt Itiordnsos* Ooordin«itlon 
ooapounda®^ of QniU) with ^nzUtm ana CV^ m% aoi* 
(at BxdiCti rfttloa of l i l .«3a) «nd I* Cut BsatCti rutloa of 
0»3Sil*X0ti} vor« iynthostead to glv« produota of th« 
ooaiposltlon [CuBsag^g]* ^oX;^oryat«IUno ponidora of thoso 
ooiapounds wore aobjectod to £#p9B» spootraX atudl#a« 
SlUooQ totr«fXuorid« i^th baasidlno gavo ft Xtl 
^0 
adduot^^, 3tF^,Bs4| iilHeli Um-vG^n «WLft«d tmm xsm mt^ 
(of Bad) td 1300 OS*}, fh© ftt»i}»ti<$9 0f spliUing la thl« 
band fiHi^t tKi oo0st?ii3d to ladl^ate tliat Bi$$ la i90i»rdlfimti9d 
to Si through both tha introgon atoms* 
The roaotloa^^ of Ph^Xl vlth aapomatlo 4t«ralfta« 
(inoXii{||,ng bonaidtao) yosalto^ in tho fofsmtioa of n oo-ralont 
Al«^  o^na |n*oa»o9sl froia «n AX ^ if ^ M tretHBfortaatlon*: tfm-
Infra rod si>ootrii ^d K«r^ (Siff?«otioA patt^ma ladlo^to 
foriaatton of ooEspoanas iihloh haf« struoturos dlfforoht f^oa 
tsh« i»«aotants» Spacis and oo^workojfs' «stplLo^ «d twnsiaifto 
for olaeiaotlng tho @truotupoi of pyromtlntottatoif 
pXatiuates^^ aaa stannrntos^ "^  » For ln»t86Jq«| apeotos Hkt 
[8b(0H)gja*B»(SCaci>, [sb(OH)g]atBga-caci)gtBaa(Hci)gtSigO 
md [Sb(CII>0 ]^gBa«l«^g0 %ioro roportid* 
Xha oosjplox oompoanda of bsn^ldlne h»^ «^ ^90 boon 
widely tiaod f 01? tho dotjorrairsatioa of qutto m f ot# ja&tal ions 
nn^f %tot?^*^'^f eotmit*'''^ ! 0oppoi»'^^^i jyuthoattiaj^t 
,|jXJOJLIJLiJLiLi 
ehXorldos of mm$mm9ill)t itmilWp oohs^lHW^ n l^6k@UXI}| 
^pp0rCXI>f <jatei»t9(II)^ i8«if®ary(H) CB,0#H# Analnr)| isinoCXX) 
* 
C8i0(30li)| rt}feh9»tluisCIXI)t rh^iu^CXXI), p^XXadlmmCIDi 
plMtmmitn im* SCI «ol!iMon> «md goXdCXII) (.r«M,,0*E,> 
Xb© 0tto«aol.le &Qln%ion9 of Uhe metai sa l ts aai3 
b«i»)Biain0 «<iip« wlxod la the isol«%r ratio of 1*2 with.a illgfett 
esaetss of tho o i^rtiS' aruS the &ligZur& mnrtm^ mk » vator bath 
for Si few stnat«s» fh^ precslpttato i«iia ©ool©«St eontrlfttgtilf 
•nas'bei with » small foliwe of @tfe«i» ima tisen vlth oopto«» 
g©d»nt of 0tli«iol »8i?«rml times* Th© ]^o«luot» thus obtalrt«ai 
mm dried la «. wma^m dssteoatof ^t FOOS te®j^rak»r«# 
toiilyaai of tfao CoapleiQg i 
fho oofflI^ lex«a nor© «ntl^8#4 for carbon | hydrogen 
und nltrogon, Chlorl<J« aa<S Bwlphat* wore ©stlmatoa as il lvor 
ohloride and bitriuia aulphsite rospootlvely* For the o»ti»atlou^ 
of ohlorldf or iulphttto, m wighed quantity of the coasplex wm 
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tnmd wttth fttftioci siiKtw* (I t i f ^^J^% • *^^3^ *^^  * 
plmtinxm o^ruail»X«« ?t)9 ftii^d nimso n ^ sictraottd with dllutf 
ai%9i0 iiold In 0«#9 of ohlorido tmd ^itli dilute is^araohX-orio 
mid in the emQ oi auli^ate* th.^ solution vas than inarmed 
aad preolplteited Igf tb® luldltlott of an 9X0«S8 of ailt?er 
'Kitri^o 01^  bioflum oh.lorld@ .solutioi) to ah t^n sliver ehXorlds 
Migiiotle aMifisttresiQKtts mt^ 'trarflea out' nt room 
temperaturo vith the help of m Ootj^  Ijal^o© oonsl sting of 
%. aotsl^oloro M«ttlor bi^ lafioe for suspending ^ 4 volghlng 
thO' sample in tho lasigit^tio field go»«riitodi h^ ^^ eleotrov 
laagftot iiihioh n^i fed fros th« k%G» Haifts via roetlfioir** 
oa»»ourr6nt atahiUaer (BSIICO)* First tho eoastimt of the 
tttbt \mB diotarsiiatd using CiiSO .^Sa^ O (A«H*) as a strandarS 
m^ then oopp«r sttli^iit® ytm roplaooi hy the coaplox under 
lrs'9'estigatioQ* Di«a®g»0tl«3 eorrootlon for tho lig«md was 
«X90 l ^ p l i o d t 
Stanford 10-3 » solution, of the oo»pl»x8s «ul »f 
the oojprsapondtng slmplo a«tal salts t«#ro prepared la 
dimethylsulphoxid© md thair molrsr ooaduotonoea wor« osasurod 
on •Ph i l i p s m 9S0O oonduotivity bridge» V^iadyl sulphate 
and tho ohlorldos of Iroi^i ginof cadmiuiai mercury tnd 
pallsidlura did not dissolvo in dtwethylQUlphoatido and honeo 
13 
ih«is* sol«ij» eendwetaaees mnM not \m ctQaaaroa* 
fli© Infrii rea spootr® of the Ug^ n^d ana ttio 
coaplsxo© M«2*© i»0O©r<l#<l in the r^ ng® of 4000 to 600 cm** 
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fh« ©l«m©alai aaft3|^ "aos of the Boaplexes (faille 1) 
8fsoi# that tfi# itttormctton of ^OSGL # "'^ Cl-gf FsCl«f CoGlg^  
HiCl^^. ^^^2* ^^%> ^^ ^^ I^g ^ ^ HgCig wtth bonatdiii« oocws 
in th© molar rmtio of H I and that of RiaCIgi HhClgf P<3Clg| 
PtCl^ GM AttCl^  to th© molar ratio of lt2# 
fh« liifrs r®a spaotpa ©f the complexes shov aisttGot 
foatwpea (Xnfela S># thn M stretching frQ«|ii©iiey %ilii<sh occurs 
at 333^ 0®*^  Ija ths Ugaaa does not aho« VQry grtiit ohmg© 
hut thero |9 a smsll <l@or0a3ii In th@ oomplexos of ©angmios©, 
iroR^ oobiilti r^lotolf oopsNir^  iil»@f e^taluta m^ tmv^my md 
rooorda a small, imrem^ i<^ those of poXlMitmf pXntintm 
mdi goM« fh® spectyma of hootat^lno shows t^ io strong hmids 
m% 3L633 m*'^ m^ ie%B m*'^ iihloh i s tho rogloa of im^ 
(SaforaatlOB • thnm harwSs go 4owa la ln%&nBi%y ana froquoncy 
oa eo£Bpl0xatloa» the var^ strong hoa^ at IBlO iSsT'^ la feonxldlrm, 
i^loh ofin •Qu»ll|r h9 ftsslgnoa to ring irlbratloa$» 9i^«htly 
g098 dotm In frequenoy la motnl ooffiploxos* 1?h6 isddlam ifxt@ri» 
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slty bund s^ t 1350 ea "^ In ths l l g^d oba i^^ ^ed by Bahmsn «t al 
oould not b« obs«i>ir«d b«oeiu8e I t vos maskod by tho ttrong 
band of nujol %t 1386 o»*^ • A strong band at 1S7S em** In 
th« 8p«otrusi of h9nzHlnm «B8lgn&bl@ to C«l{ str®tohlng 
freqiione^ ^sertiisoa both in frQqmnny imi3 in%miB%%y on 
ootaplesc foiuaatlon* fh@ e^wmm of splitting in t ias hm^ 
iadli*a%®s ooordlnafelGn witb bo%h tim iH^ groups of hen^i^im^^ 
the 8H3 ripoklng oocixra between 813 ma ^ 0 iMa*^ » fhs 
ifmmm^m^n hmd appears nt 1 0 ^ <^^^ in tho ir^sd^l 
0«mpl«ix®'»®^ *ad tbore i s a ti^ c^tfe absorptioR in ,%im ttuago 
9i0«§a> <sm*'* ^ htdii m&^ be assigned t^ GomiiintktM mXphs^^f 
im wblob :j)3^ocour8^ at 070 m*^ i s [siipi^).gSOjar» 
tb© aiiig«©ti« ramaoiit of XtfS 8« Mt for i?«m«id|rl 
e«»®pl«x vitb a 9ing3L# untp^irod eXeatroi} 00 v^adyl i s ctuito 
logical, and sueh v^a©a tisvn b9«ii piPevious3^ obferatined fdr 
vattftditss hotJtrotsyoUo seiineis, fh# ir*iliie ®f S*?© B, H* fojf 
Mn(JCI) eoispl«x shows the pressnoe of fii^e mpaired el#oti»on« 
%^hQl^e tb© spin «ml|r fotmola providea a V^M® ©f 8«0t B# M* 
%»ffiai^ b«« tQpQtt^A a iraXue of 5»8 t# S«0 B* H#y a seKtet 
ground atat« dnd n tcitridi@di^^ struaturs for th«i oompl^ sc* 
The 9mm npp&ma to b@ ti^ @ in %h& nme bf F«(XII) ion whem 
the obisrvod' a»kgniitlo a02a«nt iis @«06 B« M* tn %Hn 0^0 of 
Co(XI) oosplex tbtt observed magaetie aosi^fit i# 4 « ^ B« M«) 
i^lQh is greater than that for three unpaired eleetrond 
(d*8f7 B« M#) oaXouInted on the b ^ i s ef spin 0»Xy foristtlm* 
fbis bighei? value sigaifies probubiy uattsuoXly X«irge orbital 
eontribiition®^ and u tetrahedral 8triiet«r© fdr tbe coiaplox* 
tbe NiCIX) oomplex being diamegnetiot aa^ be assigned a 
g<iueire»plan«e' 9tru0ture^^« Tim s ino(II) | oad»iisa(II) and 
la 
«6iir<sary€lX> odnplexos mm quit* mpmtQ^ly dinaj^gnstie* fho 
noppfi? ec«a|»l«ic ia pm&mgm^t<^ wl^ H a tangaetlo laoiaofiti of 
XS2 i» M»t Khiofe i» aUghtly htgher tfem 1»73 S* H« |M?edl<3t«<l 
foy a singl.8 mi|>aij?ea «i,©©ti*<m on t^e buBis of spin only 
fofsittla* mmmitf m vnXue of 'itSS B# H» feias bo^a rd^portoa: 
m ouprlc ai,^9ylaM*y<l«e2 «ia oupno Soja to^ . The 
BSigiuitlo moment of X^9$ 3« M« ol»96^ v©a In tho triircilejat 
ifathsttlas!' 0oisi^ 3toE| Is in Jigr'ooraerit i^lth tteo vaXtio Ifi tho 
aelglifeoiwhood of two Bohr Hagnetons jpeportod for the ooinplexos 
[aiiCBH^>^0l^CI«:3/4 BJO* Shs I'bodiafflCllDi pallndlumClI) 
otid pl»tilnum(XV )^ ftompl^ xos ^ o ai^ fflmgnetio «-« ^ obs@ri7Si.%lo» 
i^oh l» In mnSmmi^y ^ t h the goaeral bohiwiour of the 
oomploxta of fshoe© lo?i»^^*^^ * th® gold eoapio-sc i s also 
iiaaagaetio nad a«iyf %lmmfov&f ttavo a oQUaro planar »tru« 
ttsiir©* 
fho oompar«bl« Hiol«ir oondttotancos of MnClgi CoClgt 
HlClgi C»CXg| EijCL t^ Wxcig ©EMS auCXg with tfe« corr©8pooaing 
b«nsiaiei« eomplo3t0s in dita t^lisrXattJLphoicldo indtloi^to that tho 
ohiorido i s not oooraimated in tho oompXetn^B of those isotai 
tonf# Kowoveri tho two CI* ions raay ho ooordinatea in tho 
solid st£ito ronaorihs mahgan<ia«(XX)t ironilXDf <sohaXt(XX)» 
aiokoX(XX)y oopptrCXDf »iiio(XX), oadaiumdl) mA morcuryCXX) 
t«traooor{3inat# <md ruth€niUQ(XXX)| rhodiuis(XIX)| goXdCXXI)} 
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p$kll^ivmill) sm pl^tlnomiXf) h^^xm^oMiaikte* this ttma 
fupport fPOB %h9 aissgnetio data of %h@ compltx^s* the a^aadlyX 
suX|»hatio oeapletx UUevl^^ i s tetnaooordinate with suXphftte. 
£l|methylsul|^o%ld«^tihtoh Is tasctd ns t^ ® solvent in the 
«3<md4a©taii0« stiid.l««t tsay tntor th© e^ordtriatlofi spliers by 
dis^taoifig til® chxoi>i<i0:S* 
Amil^tlo^l Besultd m^S, other Charnetoristia 0ata 
GOBpoua^ i Golotvp % 0 %n %n 
AM of 
% C% Dtoosip# Htigm aoXutlon 
or fmp* ??2«H*. ohia-i «BS 
Bll«t*M«C>X^ 
Pa#Zt^iCXM. 
Pt*l^*€l^ 
^«*V^S 
Or«yiah Fottoa 41.49 3«4S 8,08 27.70 SIO 
artttn eiii#a • 43,ii62 3 #40- 8«07 • fif7«?3» 
Ot«W Fowad •4S«40 3#8S' ©#00 • aS#9S ^ 0 
cae<$ ' 4S«4@ B^m- %m ' B2*a9 
Mglit Fo«a«S 41.1^ 3,40- ®*O0 30,76 %m 
Brown Oaaisd 4i#72 3#4S SglX 30,70 
Fotmd 48»78 3#85 8,89 82.80 273 
Oalod ^StK) i»82' 8»9g gl2»:50 
UghtJ Potta« 46*00 3*84 8»0O S2#61 160 
Qrmn G@xm mm 3»82 8,^ 2S»B1 
om\& Foma 45»a) 0.74 8*76 mao aso 
Bfom Calod 40«83 3»70 8*79 S 8 * ^ 
mi%9 founa 44»97 3»70 8.76 88.00 855 
oeam m^BB 3.74 8«74 aa«'X4 
^ i t © Foma ^ . 2 0 a*a4 7.80 X0.3i 880 
Caled 39.20 3*80 7.68 10.30 
Mght Founa 3X.62 8.64 6.18 18.53 210 
t0lXmt • Calodi 31.68 8.83 • 6»X4 18.87 
DftPle Founa 48*89 4 .18 8.71 18.48 830 
Blue Caloa S0.08 4.17 8.73 18.47 
Uvty Pound 49*014.18 9.7a 18.38 810 
BpowR Cftlod 49.88 4 .18 9.70 18.41 
Brown Found S2*90 4 .38 10.30 13.11 840 
C«ao«5 82.82 4.40 10.S7 13.00 
St«el Found 40.84 3 .41 7.94 80,18 Above 
Oroy Caloa 40*86 3.40 7.94 80.11 360 
&«irk Found 4 2 . ^ 3.36 8.35 15.89 160 
Blue Galea 48.90 3.(K? 8.34 15#83 
U73 17.92 
S.76 4 8 . ^ ^ 
C4S.9S) 
i .08 30.80 
4.87 
0 
1»98 
D 
0 
1.98 
0 
D 
0 
D 
48.16 
(48.64) 
49.88 
<48.72) 
33.60 
(33.60) 
6.78 
1 1 . ^ 
3.36 
83.88 
(84.08) 
84.64 
(22.98) 
8.40 
47.60 
47.60 
(49,28) 
* Vs4tt«s In paron^hosls «ir« mol«3* oonduotanoes for the simple s a l t a 
asid for tho «iynth«al» of t h i ooasploaeat. 
!•« t l g snd i 0t Olaoi^snetld 
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aDNVQWOSQV 
WL 
1. &FBRBB. QBB 
3# <l# Spaott 
4* s« PrasM end ^«B«r' 
5.» 3«. ^ m ^ ana 3* DSTTI 
@« ll»ii« Kii.aii 
7« s» Prsis^ and E«i« 
Upudhyny 
XOm Q* Pfi^ euS and V«H^  
Reaay 
12« W* Hl«b«r and F, 
stiannor 
13* s« P raa^ nnd D*B« 
Krlshnosmrty 
X4» A.H« t ^ l a t l i BtR* 
Kapiidlai T«Z* PatoX 
find K.B, Shab 
Kogyp Kngislitt iitashi* 2S C3)f 
Qz&Qh* 138|6?? CGl»C07iir)|lS ^m 3t989| 
Appl#05 tSllg l§8'^|Spp#(C#A» 7:3t480e3fI • 
#« Iiidi«il '<^ @ffi* 3dQ«« ;p|g« 838*40 (1.056) 
iimB) cc.a» est 
J* l!i(irg« itiQi* ChefB« 
<19?2) CO«A» 771 ClDi 3680*90 
J , Fro0« iDst* Cb@!iil0ts (India)t M* 
S80^X» S6S^9 (X960) (CU# 601 xmSSa,f) 
4!i« Aisorg* 4l3Lgemt Ohais** 3 ^ (a«4>t 
S2X*4 (X9iS6> Ic#&». 6^31 i s i l i ) 
367*7a iim2) C0»iU 771 XOXSSgt) 
J» Indlaa ohsm. Soo»i as» 782«at (1006) (c«A* sai x^Mi) 
J'» Xtist* Chom* Cl!:idlii)t M C^H X02*»4 
iimS) ( O a . 691 830435) 
Ch«ta* Ber,t 102 (9), S930-8 (X9e&) 
(C»A» 7X1 9X8O0k) 
J". Xndiari ahea. So<3#| ^ | 663»7 (X®S7) (C«AS S2i 622@d) 
J» Indian chem* Soo** M (6)* 376*7 (X973) (C»A, 80t SSS3m) 
32 
X5« 0 , Sp&ou md 
P . Volch0sou 
and l$*H« Ssothekpaitliy 
A»M* f s l i i t l and ?,N* 
2%0 ^tUweri&l mi& 
32* f *B« H ^ t l atid 
34* Const* ah« Maofi]?ovlQl 
and Q» Sohaidt 
find 0« Sehtaidt 
S8» s« Prosed md 
S»R«Gt frli^oai 
27» 8* Preissul «na 
2S« Coast* Gh» Mftoinrovlolt 
s* Pertt «nd £• Hotiu 
29* 0«Z» KiRryakinft iind 
^« ADorgt 4ll.g«m« gti»mt« j ^ , 34X»51 
(3,985j. cc*.A» eai xmeSy 
CC,A« 791 ^66^3) 
•(©•At 3ii 1069^1 " 
Baida<3Q ana Ctsitur® ^ t 494 (1940) 
(C#A» 341 4007*) 
(Mairid) mh 2as-8 <iiS4) 
( C f * • 4Sf 86e7g) 
a*7 (19S0) CC.A. M l 20700b) 
liiv« f<Hasl£* Paiit»ktin» Inst* 
JiOa, 81i*3 (i9S0> CC»A,, 6818040®) 
HeVt Chin*I Ae««$# B©p# Populatrcj 
So«sjain«i 2Cl)f 303«»8 (1©68) 
(C»A. 89t a370b) 
atudl.^ tliiiv* Bftb0s*B0lyiiil| 
8er« Chfi!S« J ( l ) t 139-40 (1903) 
(C,A* 6gl 73SS05 
J* ifuSitm Qhem% Bm» M(3)f 
6S3-6 (3ttS6) (C»A» 661 ^677il) 
ppoo#, lfatl» Aoiid#'SQl«, IniSla 
Soctt AS9, 307*0 (1900) (C.A* SSl S4641) 
Aoaa# R0p# Popularo Horatno Flll<ilft 
ClnU i t a d i i Cerostwrl Chin* 
i A ( 2 ) , 251-83 (1963) (C.A, 63l SSSf) 
Xsv* A i^ad* ^mk SSSRi Sor« Rhia* 
7 , 1616*18 (1900) (C*A* 711 1101391l) 
m 
30« F« folgl. m& 
a«B« Bei i lg 
Krishtiaiah and 
33* S* PrfiSQd mi E«3«H« 
Erlshnaiab 
36« Edward Bm-iiea 
36« 0«Af Osijmtr and 
r*C» Fe r r i s 
3S« s« Pt0M&^ and HiF« 
Slngli 
30* s« Fresiidi and K«H« 
41* S» {'I'ftsiiie! and B«2«« 
iCb«ind0lwal 
42« W* H«ib«r and H* 
Vainor 
43« S« Prftaadf K*N» 
Ch%tt«r4«9 and 
44» Si Fraaiady K«9*B, 
Kiflshnai«h and 
V» Harlharan 
(Ca« 401 243Bd> 
^ . O0H» Qhm* (W8®),St 3,33S*40 
C1936) CC,A« 3X1 XSXPJ 
<l« Indian ob«»* Soo«yj22| 344«*@ 
CX960) <C«A9 SSt @SSSi) 
iimO) (G,A, SSt 62391) 
<f* XiiSl«^ Qfoam* a&a«t i i i t 3SS«4 CX9©1) 
<C«il« 3Si 3499I]|> 
Qhm* nmBf i M f ^3«4 CX919) 
€C,A. X3» S ^ F ) 
iSh» Obshoht KhlBJt, i2a <3)* 7S0*4 (X963) 
CC*A» 59* 8S6?a) 
J« Org* Ghnm^m Mf 3406«SOO (1@6@} 
CC,A» 6?l X4973gy 
E« Anorg* AlXgem. Chen*» 3 M <3«4)f 
m7*.20 CX906) CC»A* 66t SwISs) 
J , IndlM ot?0ai* Sde.f M i 90X«3 (1968) 
(C»A4 S3i SX598e) 
J* Indian ^hmm Boo*, ^ y 64S«^ (X960> 
CC»A, SSt 8327h) 
J# Proo* Xnstt Chdisists ( I n d l ^ y ^ y 
X34»? (1962) (G*A* S8i 607Og> 
Ann* 4Mf 256*i6 (1025) (C*A» 191 3251^) 
J» Xndlan oh«{s« Soe** i^y 811«13 (1958) 
(C*A» §3$ 14812g) 
J» Indian ah«ffi* @oc«y ^ y 347*8 (1960) 
(C,A, 55t 1263b) 
45» S» I^«ia4t 0«B«F» H«o, 
and K*P* K^icer 
46« A« Lowy sad E«F, 
otmliroolc 
47, E» Itontlgcdo 
48* S, Prasad Btt& 
40t B« sreoUf F, 
S0» M« QftEtobei? ana 
! • Poatiarllov 
Si* H,L« aenehsv 
sa* Q« spacu ana 
53* m* Bairdt B«*r* 
and J«A» Betidry 
54* C«a« Naui«7ovlol «nd 
Q* SobQiidt 
H« Capt«r Had 
E» Batuotanu 
66ft C«Q» Mnoaroviol und 
H* Mlou»Sem«aiuc 
67« H# Bobt«l»ky aad 
68» C O , MAO«a*ovloi and 
0* Sohmidt 
f # Indian ch«»* Soo., jai, 180*^33 (X969) 
CC#A, 031 18782a> 
J* An* oheQ* Sno»t ^H^ 014«7 CX9a2) (CA, 2351 i670®) 
£« Anorg* Al.ls«m» Otitis,. i^Q t^ X09«l& 
J* Indian ch@a« Boo** ilSi @37«0 (X061) 
CC«A# set 13769h> 
Cliimft 9 ind» (Milsn), i;it 375*a& iX9&9} 
CCA, S4» 084S«> 
C«»ipt« 3^ »nd« aotid» bXtigaro SQI ,* 10(3)« 
S19*21 C1M0) ( C A , 541 ^)01O«) 
HistK^* Xr« ?ia0h* p«d«gog* lnst« Plovdiv,. 
Matt* n a * t ^ l ia« i B i o l . ^ C i ) , 83*96 
iXm$} <CA# S7t TOSSp) 
R0V, I3ftiv» «etl* P8irfai0n*» poiifc^tsh* 
Buoureatlp Q&t* St i lnt* nat,* Ho,!, 
X04«»X4 CXtSS) CCA, sot X6®Xda) 
Brit, S78,0ia,June xa, 1946 
<CA, 4X1 X873o) 
Studiii Univ, Sab«a«BoXyait Ser, Ches),, 
a CX>, X6X-ei (X963) (CA, 62t 73Mh) 
SuX, Ins t , FoXitoh* ** Oh9orgh8..Qh0orghiu* 
0«|« Suourtstiit m (8)t ^ - 7 (X98S) (CA, 701 4a476kr 
B9V^ Hcmta, Chiia,, M O ) . 357*64 (X969) (CA, 7Xt 4388XwJ 
BuXX, ft«s«arQh CounoiX ZsradXf ^ , 
347»8S (X957) (C»A, 6Xl X76S8g) 
Aoftd, R«p« PoptiX«ir« Eosslne FiXi«X« CXu ,^ 
Stjudii Cerottiiri Chia),, jySt 245»50 CX9S§) (CA, 54* i0288f) 
3S 
69* S.K.Ft Rahmaftt 
J« Ahaiad md M#H4 Baq 
60. S.M»F. RUhman, 
«r« Ahaad and M«Hi E ^ 
6 1 . S» Prasad «ftd 
62. S.H*?« Hatmaiit 
J . Ahmad etna H«H. llm^ 
mid Qt Schmidt 
64 . C.S. Haaaroirlol 
an<3 0 . Sehsldt 
mkd a« sohmiat 
67* a . Sehjatdts mx^ 
H* Fonesan 
A. POddrlo 
Oonstontinoaoui 
I. Posoaruy c. 
Brdsoanu 
70. A*A. £an«£i| B#H. Katai 
Xu.N. Anlsimov dundi 
£ . 1 , 2ur*eyii 
7 1 . A, €lob»nU| I* 
V92nlUQ| M, Bostant 
N. Voloulosott and 
I . Popssou 
J* Inorg . nnoU Qhm** ^ (4>. 1460^3 (1972) (G.A. 77$ 60781) 
<1&73) (C.A. 781 143286UT 
1 . Indian Qtmmm aoo.y jiSt @40»s (I96l> 
(C.A. S6l 13778f) 
^ . mQVgt Allg«m« Cb«is«t Sg^ (3>. 
0 1 6 * ^ (1072) (C»A. 77t lS90l7t) 
a, C2)t 103-8 (1060) CC.A# se t 7S0Oh) 
1 CU>t 693*70S (1004) (C.A. 6S4 1S730«) 
Eev. Kotis. Chlm^f IB <^)i 4S3«61 (1967) 
CCA. €3« 99401«> 
B©v. Eoua» Ghlta.i a a ClO>» 13S®*34 (1968) (C.A. 70t lOiaOSx) 
Studta 0 a t v . Batoea-^Bolyalt 3®r# stiQW., 
12 < l ) l 2&-36 (1972) (C.A. 77t 134440s) 
Aa. Qti is . , m (©•lO), 100S*U<1973) 
(C.A. 801 iWB&Qn) 
B©¥# aoum. Chlffifi 1 1 ( 2 ) . 161*70 (1960) 
(C.A* 6Si 1643d) 
^»i. U to r i . Khtffl.. M ( U ) f 317S«4 (1969) 
(C.At 721 3Sd95g) 
E@^ r« HouBt. Chles*. M CXI). 1947-605 (1968) (C.A, 70» 87879Jt) 
20 
78, Q, Spaou and 
s* tuptm 
?3# S, Spaott mu 
S« Lupan 
74« 3« Bpmvi m^ 
3# Lupan 
76* F. Sierra and 
76* F* Slorrai J*a» 
77» F.f • li©0 J r* , aaa 
78* Q# Spaeu aad 
70# A, Okao aa<! 
ao« 4*X«»J» Hflid and 
B*K, Purl 
8t« a»H« VtirshftXi l^l^* 
£08hoh@«vft, H«P« 
Morosovd on^ 0«llt 
Konopleva 
82* L,ir, Veshovmi !<»$• 
a0l8h^hrlt ana 
S#M, shoberbakova 
83« c« Ouvml 
Jlnml^Io toad* Hep* Popular^ HomiKn®! 
S9oti» St l lnt9 Mat41 i^ii* Chisiti Sor« 
f. 79061) 
. ^ ^ s l ^ 4{}^* lap* §»opti3Lai*$ BmimMf 
S0ot« s tUnt« MAt«t rie» chiss,, sor* 
AnaI«I@ kami* Bop* Popultira BoBift»@i 
aeQt« S t u n t s N«t«t Fi$t« allies,I Sar« 
C.A* 45t ^fSM) 
iumrWf ^2S» 446*82 <i®si) 
{Q^AB 46a 3S0i^) 
tostl.4111 r^a l a<»<»«f e9piin« fl3« y <3til{i9* (Hftaria)i ^ ^ 9 36X«6 (^363) 
CC«A» 431 5026) 
Froo* I0^^ i&ond* a<»i«, ^ » 1B7*0X CiaSO) 
<C»A» 401 70111) 
AtU A«fta» S0l« to r ino , Clmste Soi» f t a . 
tSAti* fm%#t 22* l%p» (193&«^)f Choia« 
Zm%v. XI, 37S4*S (1937) 
CC*A« 331 BimP) 
Ch«B, Us ty Mf ^S<^ (1951) 
(C«4t 4@t 6530g) 
ProQ* ^ftt« AG$%«!» Clal*t India* S@ot# A 
fiS(PfJ»e)| 14!Mr {197Sj CCtA, ^ » 43086ic) 
m* Mult imiis*. ^ C6)y @39«4e (1971) (C.A, 75J S8332») 
Priadn* Org. B«agentov Anal* Khlmtt 
818-20 (1969) (O.A. 74l ISOSSt) 
Anftl« Chla* Aot«if ill 100*200 (1950) (CU» 44$ 98610) 
07 
84* ft*l* hfkhutinj^ X*H« 
Soroktri ana v»S, 
a5* A«x# y<?s«x 
8i« l»*J« BdU^ QiS^  
@7» c*o« 8ieirjfjxo%otiglt| 
as« M.ll« Khtm and 
89« E* !liilc^0l*o 
0O» P#W, S©lW60a 
91* E«E» Ba7dfldJli!f 
p«E« Busoh and 
8»M» nelson 
&3» Q,ll« Tyson snid S*C» 
Msuss 
Tyson nnd J # 8 « 
95* P*W* Sdlwood 
96f a»B» Janes 
97, B»P« MeUoi* 
KTi* n « * Klilio#, i 2 a ) t ^ 1 * S (1973) (CJfA, 7Sl !12968M 
A 2?03Et Book of QHnatltstlvd Iaorg«fti0 
in Sd^)t 461|4©3 (1071) 
Th0 laf^a H a^ 8p©«t3?a of CGmpXm. 
Mdlj&mtm C«f^ lifi»wlX9y, Hew lork)* 
204 (i9S8) 
«r* oh«is# S ^ « , SSSS <19St> 
BuU» Q^ 9m« $00»f JapaHf ^ f X254 (1867) 
Th© tnf rik Red Speetra of laofgaaio 
and Coox^inatloE 0offipotm<l8 (Johtt.WIX9y| Mm l^iek}^ IM (X963) 
mgiittoisheiiil Btty ( Xaternolonoo | 
Hew Xork)» X7a (1^43) 
Quarterly Bo^oHi j2g» 4S7-9S (1968) 
iT* ^ * ohdm^ SoOff £Bi 1 ^ ^ (1940) 
^0 m* OhO!!!* S00«| Mf 3^3 (1943) 
Physloal Prlnolpl«« and AppUcatlwe 
of H«gnetooh«nl«try (H»omixl«iif London)« 
69 (1965) 
MHgn«tooh«»l8t7y (latorsolenoot ^o^ lork)* 
184 (1943) 
jr» Am* ohoia» SOOK, jgZf ^73, (1936) 
J* Fi?oe« Roy« 3oo#, ll«S» Wiilot» ^g , 
107 (1943) 
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It am be pr^parod by t%& smtrnd givm% W ^^a %&onK Fr«>« 
by raduelng th® 0«a2otoluene wlt*i sddiuja bydroxia© ismd 
ainCf la etbiinol* i^ wmmltig abo^e I t s raalting pol»tf 
«i3d in th© pifQB«nm of msX^ ut lOO i^ m. iao«er of tolidin© 
If |»ro«ltiQ9d (jojprtipoaaing to dlphanylliaet ^^ om hyaraao** 
b«ri8©n©« By <jonduotlng th@ ««eo^po»ltlott la owboa dioxtde 
oaly 37•4^ la eon^^artod tnta tolt<Itn«| 2i latti wiotola«a« 
a»d 2l into toXaldlne* Tbe reiaiilndex* Is^ iippax>@ritXy« 
Qonv«pt«d Into Mooititig «ind y^tyaer'a ditolyXlne* ttm tw» 
methyl groupt in o-toUdlfta «ir» la the 3f3 *»po«ttloft^| 
thus th« aol«oux« h ^ tho follovirig strtiotaifal fdrtsuXat 
m 
The tffIctaady of o«»toliaia0 «ts a llgaftd la 
iioordlnation hmM hsea amply Qiehi lilted 1^ tti« sevar^al 
0Oiapl03s oodpounels I t Isaa formed with m liirg« auabsr of 
aelai ton«# Da® %€t t'm pp^seno© ©f th® %*jo ©sthyl gf«»upa 
at th© ottho positions, th» fiuaino groups thoiild surely 
haV9 grtatsor ooorainatlng al>lUt3f over b©agiain®» 
Porantlon of hlgh#r sifsaoiilates ©f omplm ©lilts'^ 
Is tfflong thO: f i rs t iMcasjpIea of studies with o»to3.ldln© 
oompleieos* fhiB I t th@ o^ti#@i> work of Spaou mi<i tso«»%rorkor9 
who aslxQd eoaplox salts eontalalng orgwlo basat of tho 
Phg florl09 with UqtJia SHg at variolas tasporaturaa* The 
pr@ss«ro Mm <l«oro<ywi4 progroiulir^S^ imtil the IM^ 
ooiaploxei w«r$ 4l09oolftt@d« th» mmtimm t%\mh9W of ^dltlohtiJl 
UUQ molB*f m wtll a® the tosiper^tura ftt-wliloh aionjonlatoa 
with soao HB^  oontont dooompO30<S| lnor@asoi3 with Inoro&se 
In tho volttmo of tho oontral «toa» 
Notal oomplo^oa of o*tolldlno hmo mostly? been 
staaioa hy S, Proaad @t ml who Intoretotod o-toll<Jlno 
with tltaali«8^»®f vannaiiia • ' ! iaiing«%ftose^ i IroR^t oobalt*? 
nlokol^, oopp«r^^»^®t «lroonl«m^^»^i oaSslum^^t 
tuagsten"^^*^® and thorlum^^ motal Ions to form complex 
ooapounds with v«irl«a ©otml t llgaad ratlost SlUoon'^'', 
80l©nlum '^*'t tla^»®^t antlaony^ and toUurlua^® aotol 
Wk 
ions vQre nlao utilised W tlioss ttforkers in order to 
itneSy th# qofsplsx: formation «f thas» ion© nith some 
f0j? th0 prep^atloR 0f tisos© «oiapX«3i«8 coftslsted of th® 
fidtSitlon of tfi0 m@teilUe aalt mXv^tmi In miuohol or 
©tfeyl. m«9ttit© to the aoiwltoii of th# lignwa ia ©theri 
.esirtso« t^tjruoliiorldt or bsng^no*- ffee pro«Jaeft« wera.asasill^ 
staioryelsallitte »0llc5s gonrn^l^ inmMb%& or sparingly 
o-t»Xldlnt also for the str»©t*Wfil <S©%.«r»immtil^ a9 9f 
pff^mMimonutm^ pXmtinmtmn^ anil stJ«Mina*«S'^ # Xh© 
pcifeiifsiiia pl.atlnat-0 OR trdatmonf-^illjli ©•t:f>lt^la« stJlpli®lj©^  
©r hydroetilortd® formod Hg[Pt<OT)g]foM.HCl>gltai^O 
(yellow orystiils) ana Hg[if>fe<oa^ 0]Cfoia#) (ytUawlaii 
wlilt^i grey wh«a «xpQs©a to air) «li«r© teld»-stiaads for 
0»toIl(llnQf s imi le pro^uots WQTQ abtetlnoS tilth at vitiates 
imd antlaonatos* 
fhred types of aon^oleotrolytle odjsplux 
oompounds of CtiCIX) «i2ldl@ with orgnnlo hns^s fli^olisaing 
o*toUain«) waro prepared by ctroalis and StfUpattm«irils^ » 
fh« types of oompoimds having tho genor^l forsuleid m^m 
CD [(W„)JSu(Amln«) J (to vhich o*tolldliao oompotttid belongs), 
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( I t ) [(H3)^Cu(Aiai»0)jgl«ia CUD \m^)^CuiMkm)GuiB^)^\ 
of %m @mpmma$ MM dea© t^y (a) di8«olvliig CiaC%>2 *^* 
m maim solmtion m«l then im&Ttm th» fmim ©oftegntm* 
tlon by etfdltJiow of aoiat MtOI!| ifc^ O ®ts#» ittid (l») h^© 
qofflpoisads tevlng ©©ordlsi^tion najaljui? 3 nr 4 | were asslgii©^^^ 
the «tpi3©ls»r© 0f aoft-ol®«iroljtes irattor *liiio p^fietrritieti 
ii0!:iaii«fe«i««t staMIlt^ tetsTfyf^ s nataiPf aR5 Iwomiso the fl^  
attd aluffllnliM*'^  ftav« miso btstt r©p0rtsea fe^ form eoapX^xiss 
mVnh, o-toliaiii®* fit© mmigiaatiiQC II) «omi>l@3i. mnB foaaa 
to b® pfiiyimagatftlc witH ©agaatjle ©ogttfit train© agrtoiifol© 
with Uli0 pr®8®iie9 of fli^« mip^TQ^ ®X0<iti'onsi «il w^ 
o««?oliai»@ hm also lM»@n tssed la th® «®t«otjloa 
or «3«t«raln«,tlOfi of % fow smtml ions ^ » * | <itoro!st!aiB*^ 't 
.Hill III! jl.iiiiiiiiii mmiiiTiini i i i i i i i m i 
kaewn m o*dlanl®l<llnet <j«a &« prep^pea'*^ Sn vary good 
ylold in m t¥0«pli$is@ 70fiotlo»# Th@ org^nlo phtma^ (9*g* 
salvoftt; naphtha) oontntnlfig tho h^driJiobaasstKKi aaa th© 
€«|ii0ous pbJ^ as contaifxlng apppoxlsatoXy the seaao aaoimt 
of 4H«fc0 Inergnnlo sold weyo gyadually mixed ti^ r sttrrliig 
at S-SO**C t9mpQrmnT9i, the aoRoantration of tho aeid 
(HCl or HgSO )^ waa kept eit S»2S|J# fhm SOO ©I of ^^^^4 
C?l) was ©dded in flv© talnutea to 600 mX of 12$ 
OiO*»hydr*iKomisol« ttt aivont ampHiths at 6%* Stirrtfig 
th® ralxtur© for on© tiour at 5% m^i 3.5 hours nhile 
%faymiag «pto SO**C gw© 0O?{ o*di«ii»ldlno noltlng ftt 136**| 
fh® eosipotiad hits «h© folloiilng atyuotwal foBsalii t 
CoiQpI«x ooispoimd fonsatloti »ith o^dianisldlno 
was quite «arly vlsuiaisdd whtn Spi\QU et al mAd« transi** 
a®trio datorzalnatiODs with higher assaoaiatos of oomplox 
m 
aalts^* These work«fs fyrthsp studied' * the mtt^.<^ of 
Uqutd HHg ©a [CudnClgjCwhore da * o*»ai»iJlstdlia0) whloh 
vai olitalisei m A hlmolc ps»«olp|t«it© by alKlog « aolnttoa 
of CtiCl^  IR 7SS{ nlcrijh^l with m 0xmm &f m ftle^^oiio 
iolutl&a of o»diaalsldl»9« Xh« iJOwSsred oompotma #as 
UttAhod rapoateaiy with abaoliito nloohol an^ «thort i t tf«® 
dried at 100^ imd then trented with 14 mQl&$ of Itqtsld 
HSg pm mu of th« ooapomd nt ^7&^ In * to^aimoter. f ho 
sinocimiiiii oumbtr of MB^ mol^s addodf Inoroased with Inosfoasing 
fttoi&ie o^itiQ® of th0 mgtc&l thus In. ligttomont with tho 
iposults p3POvio«s3Ly otetalfted foi* ©wdt^iliidint oo«pi«icos 
liiith ooh(»lt|; m.QM»%§ mm uticl 9mSssaLvm eotal. io^s« f h« 
laothorms of thO' piidr^lg]«ME^ B^stms wors foimd f ts i lar 
to thoae of tho [zndiiOXg]*SHg ayst^ii hat tho vapoiMP 
tonalonis of tho oopp«r aystom woro liarg«r aad tho eompousd 
oorr««i>ondlagly less atablt* fhia dlfforono® vns laor® 
profiounood vith 8m<ill«r the nnsbex' of HB^  molos la tho 
ooepound* 
Bipfiia fiind oo*»wopk«ra*^  repoptod m imlvalsnt 
ooQploic oittion whon m aqutoua aolutioQ of Co(ll) 
aootat«»4H20 If ma «^ ddod to «n nloohoUo solatlon of 
dlosothylglyoxieio (!^g) m& o*di«i!iifldlne and oxldiiied by 
bubbling air (7 to 10 houp«) to glvo m bjpotm aoiutloa of 
m 
CoCDHlg^dnVaootat©* the ®ti&tmnee of thtt ooaplax oi^tloti 
wm doaonstpated toy ppopnratslon of 13 ooBpl^x ssilts bj 
dotjbl© sscfeaagQ rsaetlon «ltlj th« corresponding s^lts 
in aqutoas-aloohollo lalxed isodlm* Tha eompounds pjcepm'od 
wara «i dlreet oonflrmation of th« trsng oonflgiirntlon of 
ddrlVEitlves |Co(D8>g(Halii©)„l**^  nad of the pXanor stni^ur® 
«f f^iQ group eo<i>tt3^,Xh0 oompoands ps?0par©d yera of 
general fomula jCo(l>K)„(as>g^X»8ia;gO» Moro"*^  sialts of 
tlio type |GoCDH)gCaJ3lft«)gL \ % ? x • % 3 or S) war© 
proparod by the ©xohaag© rtsotlons of the oompl@x omtlon 
in aqaooa© and aquoous^alootiollo solutloa9» fhopaal 
anal^sos of those show«d that tho doeoiaposition of th© 
ooaplox oatiOEi yim followod by tho docoiaposttlon of th© 
polythlonato ioai, 4 thorsaogfiaviffiotrio atudy*^^ of tho 
ooaploxos of tho typt [Co(DH>^ Aag]3C (whoro km *^ m woisatlo 
oip hetorooyolte min^ and 3C « I* or SCH*) m^ others of 
tho samo type showed thnt th© f i rs t st*ig@ of pyroiysis i s 
a substitution reaction with th® fortaation of a aon* 
©Xoctrolyto intoraodlato [co(0H)gABOC ^ On tho basis of tbo 
influenco of the anions on th© Kinotlos of the substitution 
reaction mid on tho basis of thu isoan value of the activation 
enffrgyy a hypothosis conotrning th® raoohcaiism of tho reaction 
Has suggested* 
m 
ltiP,s|ffletrosoo|»y to stu<3y S-M» and 8 ^ oontataltjg polymor 
net^al Qh@lnti}0» In XintQ!)!' chelated polyoersf BUQh nB 
dlthlooafbaBaiitoa oholfitod with itloo or iilck«l| roplmod« 
sjsnt of m asthyl group with ft aathoaty group ohrmgea th® 
i»r# spsetruia a Ut t l s* Zn three dia^tistonal polyaer 
ohelatas pre^firod %ilth oopper or cobalt | a ssiill oh»ifig« 
in this org«Btc ©tibstitutrit affected the systftm prdfouriaiyi 
probmbly owing to the conv«r®i0n of the thr«©-atn®ristonal 
structUTQ to % lliienr out* 
fli0 rdaotion of o«»diaQlsiding Kith ouprlo 
thlooy«inmt© was reported 1^ Uboda ©t al'^ ®* fo n solution 
of a copper sultf noytritl or slightly aoldto i^lth 4cOH, 
a fen drops of ®l ICSCS ond a few drops of a soltitton 
oontalRlng on© gram of ©•dlaalsldln* dla«olv«d la the 
l«ast posslhlo quantity of conoentrnt^d AoOH uad diluted 
with wator to 100 ml^ w&m added to obtain a volijalaousf 
blu®»groori proolpltmtOf whloh rodlssolvod ?ilrao9t oooplotoly 
on boilings On oooUogf tho proolpltato did not mpp&m 
but th« llctuld b«oara« r«d»irlol«t* 1?ho reaotloa was reported 
to bo Bpoelflo for ooppor* Studies on th« agtaVUgand 
bonding In Cu^* thlooy«a«it« oojnploxot^^ of anlllno dorlva** 
tlvea (Inoludlng o^dliinlsldlno) hwf boon reported* fho 
iiBHg ii0y@:«f and S)a*s'for th^se o@aipi0%adf «»s^  tl)«i t rm i f * 
fd^mm plott«a» Aft^y eoijifitom^iarif th© ^^ ^Hgt ^ ^ ^ »yEa»§ 
t^ll&mA- hy %m^tm&n% tilth lOJb* I t wnn augg^&ti^ i %h^% %h» 
t^mt^tm &i ehldjptl^afate tip® ©ompteJi^ s Itt. utrimgljr aetdie 
ffi0$|ft nftft s*«lttiiK!l to tls#Ttw«X«&lronio h^i&rgq l^&wXlmA on 
W&mtitit$n of m Ittfolfitelt oompottad of <»*»aii»iisl<iin« 
rati«u, »f tfeia i$tmp&m& was doftjs in thQ follovtag uswoar s 
f i> 0»6g 6f 0*di«alfiidta@| 8 a i of «mrioentrttt«dl AeOH mi<! 
8«10 ail of i!l«ttUM i#«t#]p-y»g¥« adaQd, fh« aiKturn was-botiodi 
«ool«4 and dllwtad to^  ^50 ml to p3Po#l|jl*at«! tsh© ba^c s^ Mt 
of ovarii«l41n«« Tb« iiqMl..a wm pi?«s«i*v«!3 «« tsj^ « r^ftgant CD* 
fh«n. 3g of Ciiii^ )gMo^ Ojj^ «#j^ O »fta ill..ssoiir©d la SO sil vfttei* 
f olXowed lijr th© naditloa of m arop of aetfoyi orii»g## 
Aft«p n«titfiraXiilftg tfb« aolufciont rongent (I) wm slowiy 
fi4ae4 frOB » Insrotts t i l l oomplett preolpltiktloii# 
tm»titt9m nmixtm Mtmt^ mhm% 40«»©0 % mm^B of CD «a» 
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ftda«« and th© mlicftur© alio^et! to staa<3 for 3 howpa. fh« 
drt*a at ^®« AnaJLirsla ahowed the pyocipltfits to bo probably 
th§ imhydHdft of o*i»ilsl<31tto Dyywolybdatoi 
oontalaliig 1.^ 0gO3S MeO^  ^ aniOyslsr* f Ilia isethod oiift tm 
tiacKS f oif the ii»«ffiiii®trlc d«»tti>MnatloB of raolsrbdoatffii. 
fh@ ability of a-Milmisiaia© for m%ml Qmplm 
fofraatlon t» ifvlnood fupttior % th© Intoifaotion of this 
Ugarsd with titoaliKa**^, vaniKitua®^ eaognnosii®*^, Iron^t 
oobalt^^t nlok©!^, <soppor^^»^i^, aUrooaltiia^'^t^, 
pulXadlun®^, omdmlua^, tung»W^'^»^®^ thorlttra^» a^lttalnHiai^^t 
wlenluB^t tln^^*^» mtimtm^ md tollurlUB^* ttm 
genoral aothod «iployed for the ppeparatioa of thos« 
QOQploxAS Has s imi le to ona dosoiflbsd in ohaptor X« 
Mtttil Ion d«t«otlori ^ d datoimlnatton of 
m 
o«rium®^»^ hav© «l8o fe«en o?*fPt8il o ^ iisiug ^m&imisMim 
m i t s aoapldxasf 
iiaiHniniiiiiiinii.nl Jill iilimiiiM mmiiwiwiiw»• 
tis«<l as ft llgan<S In &mr^inm%ion eh#ralstpy, ©sm fee p^pared 
t? 0 notbod elvan by Baglnl«a «« a l ^ . »,c.rai»g to »hloh 
KgCO «id tjh© catalyst Is r®fl«ks®^ In XOOg %uin<illm tm 
1.3 hours to giv© 9S«@jl 2ta*»Mq«ine>Xlae« Tha ooispoutsd 
atitlfig at 193*4®f lisw tti# follawiag laoleeular formtila^ i^ 
Mod«X»^ *^  thow that In ordor to fmotloa a® a plim«» Mdehtat© 
oholfttlng ngint with triinsition mi»t^ ionsi th«> bonding 
of only on« oth«r #toia euoh A$ ohlorino op toFotulno Is 
posslbI« in tho 8«ii|l pl«nc %B ths mmtetX m<i tho biqoitioUno 
aoloouX0# Purth«raoro| isiiAoholatea aotia iont of this 
ligrmd om not adopt s pXnAiir ftmingsmsnt* It w«s ^tlolpated 
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thaU this Xlgand might «©ll forot uneoaason sfeereochoraleal 
H«3odgniti«m of S|@<*b|QaiaeUii© -as a QospleiEing 
ag<»at «iw» quit© o!%rXy given b^ Broekenriag© at mv'^ %feo 
green ef^st^ils «f (c,j^^,^2)gCi2Cl| oi^ sing@«-i^ a orystals ©t 
*130| a pipoooauif© ¥?%s liiarliei oat fei» tlio (lateotldn anil 
^itlcsafclon of ooppert th« iraall^it naoant of copper 
detootsOale being on© part lis SO0iOOO,0CK)« Slneo thou a 
iJirga nuabop of ooaplojE ©ompoan^ s of blquitioline havo boou 
reported maong i^leh oopper mmple'xm '^ hm^ boon tho 
most abundaat* Botormlaatlon of eoppor has booo stuaiod 
several, tlraos®^^ by asking ttse of 2,2»*blqulisoUG0# 
fh« C«CI)-2f2''«MqtiinollrJo ooiaploxss'^ were 
Investigated to dotonalno the nature of the absorbing 
8p«ol«8 m » Kftter fitlsolbl© solvent <ind tho fomalbiUty 
of utilising this solvont in detonalning copper* The 
Sta»*blqtitnoUn©*Cn<t> ion wa« tmM to be responsible 
for tho oharaeterlatle purple oolonr developed In tho 
reftotion of the roagont with ouprowt ooppor* A mixture of 
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«qUiCl parts by volume of iltsothylforstisalde und t^at^r 
wma naad m n mQ^iivm for this ohelation i^ ftnotlon* such 
9 soX^snt sijittire rddtioed Gudl) t& Cu(I> tnd IIQ{IO0 thor® 
WHS no aeaasBity of adding « rsduolng ugant* At the 
wstvelength vai«© of #fl>S ©iXtii@ ooKwsefitratlow of copper was 
iS«t@i%:indd 9pn&tr9phf>t<iT!mtriQf%ll^4 liim ayst^ iss 0t)«ytdi 6«of *» 
"'iasTi unw tM&pmdmt of .fs-sagent eQaceRtratiott «a<i eatfilblted 
« liigi!! d0pp0e of atabillty* 
An ifit«PostlRg 8t«dy^^ of th# abgerption speetra 
0f 9opp0p(II 1 .I)-g|2**blqttla<»l.la© eMpl^xes let wfietoae 
a@diitsi tfS3 m^Q« It T^ml^ tlsAt In thd p^mmm of cia^ s^as 
Jlgnna^th© pfcidominant »ta?ttstttr« for both ostidiitiof) atutes 
of ooppei? yim probsbly that of ft ti^gotJal blpyi*f«ai,<!# 4. 
eyystalUne {3onobi4|t{ifiQ},iiie ooiapl^x «oat«ifting pattido* 
ootAhotSralXy ooorataatdd eeppsrClI) hni buen Isolated fwo 
solutlona oontfilatng ehloptd* iott# On th« bftsls of the 
eirldenooSf th« «3elst«nod of a trit*biqulnol,ltt@-CwCI) 
ooniplex with one blqulnollnt noting m m laonodont^te ligm^f 
yfm sugg^tstod* 
fh« aoao« «nd bla>*S»2*«Mqttlnolint oospXexes of 
the typo Cu<Bl<i)XQ(X « Gl, Bipj ROg toad Blq » 2|2»*telqulriollno) 
and Cti(Blq3(g{CX0 )^g have b««a prtparod by Harris ©t idl' • 
4tS 
th0 dlootroalo «p9otr% of %hms9 oosipounds V%B found 
to ba eenslstonlj with a ptQUdo^tetrnh^tdrfa «rfimg©m©nt 
n^ont the s0^p@r atosis# the iaagn«t5lo moaent vrilaea 
(1«03»2«O2 B, M.) art comparable ulth %hm values of otb»r 
kaown psstiao^totraliodrdl Cut 11) eoiapl0X«»« F«nh0r» tfa© 
pv0pnm%iQn 0t thQ flip0*coortaiafit©a eospdaaas 
[GuCBl<j)^](ClO^>g iwHare !» * HH^  01? pyj^airie) was attespfeod 
by exposing l>l0(g|2*«bl<ittlRoUtt©)«»oopper(It) ptrchlorat© 
%Q pyridine or iiKoala vapo-ur, A mn&7 reaQtlon ijaowwad 
aaa tho oompounds C»j(CgB I^)^ <ClO )^^  md 0\xim^^^(ClO^}^ 
^@m tom&a «it;h ^Itmlaatton of gt2»-bl(5«inoU»0# aimllarlyt 
Ufee Qom JSQmp&ums C«(ai<j)X^ Cx «- Ci | Br> « r^® alsa fomd 
to 3*9aot With pyrtdlao v»p©ai* to foin bls(pyridine)* 
Coppei*(ll>li!»iUde* 
Othor m^tal lons,iiihl<^ have baest U8«dl in th» 
foraiiattoa of eoBJplex oompouads i4th 2|S*«»!>tqtiltjoliii© i^iPO 
ehroalaai®^, mmgmmm^\ iTm^^^^\ eotailt®^*®^, niokel®- '^®^, 
«lRO^^»®^»^, saolybaonum®^*^ !^ allv«r®''^t o*iaMna^®, goXd^ t^ 
aeroury^^, «a.tiialalu!a^ aad a<agne8ltJra?*» 
An lat»y»stlng Infra rod apsotral study of BX 
ooapl«K«9 of ola*oli9lfttiag bia@!)tat« Uganda iilth laetal(II) 
Ions of th« ftr«t trmaltlon sorl^a tfas dono Isiy Poroy and 
Thornton? '^-"• Pow biind*^ 600 o.-^ ID tE>. s p . e t » of th« 
8,a*-blpyi»iairio «n<l Ph«n •» i|10-|di©BimitshrdUa«s) exhibit 
orysti^ ft@14 stjablllaatilon «i3#a?sy with d-orbttaX <j©nfi» 
gtajpatiOR and, tUerefepej tuggestff^ . their assigasierit t& 
©otal-S atPQtchlng fraqusnolos,)) (H*-.rO# ^he aavi«i%ion 
, ffoia the aorm^ l3»¥irtg* irilllims stmblltty oswS^ r i»«®«lti'Oc 
fj»0a tlii ©cowtene® ©f ©pto^  paired Cp<il) tuM Fo(Il) i s 
r€ffl#ot0<l by tl»@ ordar of ))(K-i*fl>i Cp^ Ms^ Fg ) C©^ 
Nft ^ C« ^ En* ^ <M»p».i> ana S> Cl!**0) for tho ooapltx©* 
A* * ae©tylaQ@ton@) »P0 aistgrt#a by oQmp^imn with, tij© 
sptatrsi of [t^(^*-^)3]CCI.0^)g aad K[MCAA)J» Botfe fi»st|a©net@s 
«xblblt the aetal tun dtpeadsno© preaiot«a t^ the etyst^l 
f i e ld th0oyy# 
Co(II) and Hi(XI) ooffipl^ xca®^ of the typ« iffllqClg 
and UBiq(nO^) hmra bden IsolAted wdd th^lr sl^otrtizdi^t 
vl8lbl«| noftr t ,r» aptotra «s wa2.1 sis m^gnetto meastiroments 
w«re o«rri«4 out* I t v«9 ahovn that CoBlqClg iins csssentlflkXXy 
t«trahedr«at wherens KlSlqCl^ mnd KSIQCIIO^)^ vore psaudo« 
ootahtdrailt Bls^blq oomplex of Co(IX>» probubly 5»oooFd|ri&t«, 
wsis fonadd la aoetone •oIutlo!\, wh«r«as tho KlCIl) maXog 
%r«9 probably >tn ootahodrekX 8poel«s with a ois* Qonflgtirationf 
*"w .^' 
El«Qe£itAry Ilgnnd field thso^rj mm utl2.t09(3 to intarprot 
the »Si9ovptim% speotriif - -
Hfttoold arid PlQtt«®^»^ laadG t r tp le t sUst« sljtidtef 
2«ro«.flQia splitrtslBg of the t r ip le t statoa of fr«© ohelatlng 
Kgtn^ t mi^ of ZR'^ conplQXOfl va# me^surod In %$% E^ OBiifeCfE 
system « A <shnng9 la gmmQtru ttpoa ooiaplsKiitlon was -
slissrvQd In th© oasoa of 2|2VMpyrt«Sln« nat! 3|2**bt.Q«laollfiQf« 
Fapther^f l» the study of the %H.pl&% stmt© Ilf@tlm©» 
in tho fiime ayst{9!i3 Qontalnltig &<XI)t llg(I£}| Al(IXI) or 
K€l at '?7% iJir p&o0ph©ises«0n«© te^lmlqu^Sf I t ^m tmmA 
tbftt th0 lif@tl@eB of th0 ahelitting ngortto wsrr^ i inoronsed 
•by the iatepsotlon with ths ^atal ions ©scoept S|2»»b|q«ln©Mtt@ 
with AlCIXD* This ©ffeet was aieottssed Ifi terms 0f th t 
chi»ige« In th@ <il@otrot:ilo polarlsaMUty of th@ isoltiQiilddy 
^ d sl&glet*trlplQt energy stpfiratlan* 
Substituted Qolybd^num osyrbotiyl ^omplwm&w ytith 
tiitrogon donor llgainds h«v« b«@n studied by tr lpathl ot 
j^95|96^ Th«»« nopktra ttudl«d tho CO strotehlag frequenclos 
for tha ooBploxas «ind lnfp« i»#d apeot^a ataflu«9»d for 
poaslblQ oonflgapatlonst Th« CO strttohlng fojpoo oonaftimts 
<ind strdtoh«9trtttol) Intoractlon oonstimts hatr« Also been 
«ira%uated.2|8**B|qu|iaolla© r«plae«a only t«o OO 
FQeitiifluor«»pbi«!Wl «or!S|M»iati«s of oa4aliim ^dl tholjp 
^m^Mt^flmtimi of ca(OCG^g)g «*!• by tw«mtmmt-of %S J^»1 
with CdClgi fdfsed 111 ooispleatss with 8|BVMqulttel.ln© 
Five qoordinato goldCllI) ooiapi®x«i of 
%2»-wlJ|€|^fiollao Mor© pr^pnrsdi by Charlton ©t a i ^ # The 
8oii«B} msrochlorldet Jlal«ci.| rsAetetf iitth %h& lig'Wid In 
isathsyl nlooliol to fona Ats(Bl<i)CX^ whloh MUS fo«M to b© 
ftOia*oo!id«ettng In l>WIOg» fh« plssiai? l}l<|«lnolla® moiacuX^ 
Qooraiafiteia to !m througli the H# fh© Aa atois wfts foim«l to 
l>0 altghtly out of plm® of tlio Dl^utooUn© hut «as 
ooplan^ MP «lth' throe CI atoms and on« ?l atom» fhtt» i t was 
a flvo«^ooordlniito ooapieie intoi^eaintt l^ otv^on a trigonal 
bipyramldul nnS a dquaro pyrmidl^ dtruoturot 
4@ 
BXPERlHBnt kl» 
Hitageiits f 
©stolidtKQ wra miitQ^ - Irs th® ©dlai'' r*tio «f l i 2 wl^ h a 
yim^r hmh tot a fmt mmiafets*. tb© pmoit^t&km was 0oolGa» 
Q9atiiplftig«dt vQshdd %ftth % lit;%l@ t^has? end th«n idth 
@oi»lous dooimtd of Qth«noX »ev9tBX titmB* th^ product 9 ttmn 
obt^aedy Has driod in m vaouus dtalooatoi* at rooo tcmporo* 
tur9« Oth<ir ooapldxos iropo prop^rod Uket(fl9«« 
AaiOygas of tha Coaplexeai i 
Tho oompl«3r«i wore wnlysad for oarboni hydrogen 
«ind nltrog«n» Chlorido was ottisi^toa «s silver chloride 
419 Kontlonod tarllor (Ch^ptor I)« HAignotlo cioa^uroaonts 
v«rt o«rrl®d out nt room tompereituro with the help of m 
m 
aovs^ balaaoe. Ot«iaf!ga®tslo eorreotloa for tho ligaad 
n^s also ftppll@a« The Ivdw^ red spetotrti of tbe Xifsna 
and th© oojapl«iK«t w«r0 r^ ooffdod «tt!i p^rkla^sl^aor lufra 
Gor<3 moaol 13? B aging KSr psll«tJa In th© pwige of 
4O0O-6SO oa"^* SlJ*iii<S«M |.0*% aelatioas of the fltoaplexiis 
w#i»Q pre|}arf4 lo dlmethyltialphoild© and their moltw eoadaet* 
3it0ds ¥©r0 I30a8«r®a on a Phllipi PR 0SCK> noTidtmttvity 
m 
mmiMB $m piacgasios 
tti« •i0t9«iitfd annl^stt (fable 3) fer nsfbon, 
bsrapogimi tttti»0g©ii attd ohlorliie give the foXiovtng cowpo* 
sitldtif for tim pr©<Su«ls of InteraelloR of the ohloHaet 
<»f x%ithtaittatCllI)| j?tieKliiiBi(XXI>, paiai^itisClDi pUtitit»3(IV> 
iiu Ci>»aiwiiaiaiii0)g0^ 
Pt (o-dl«nlsldln«}Cl^ 
Aa Co«-4t«nlaldlnf)gC2^^ 
Ha C2vS*«bl<|UtnoUn«>CS^  
Bh (S|a»-blq«4noUiio)Ci3 
pa (2,S«*btqulnoUn«>Glg 
Pt (8|8*-bl<|ulnoUn«)CX^ 
All (2»3**blqulnoUnt)Cl3 
Cl#X8°Vs^ 
m 
Q©ar3r^ ®2. ©^ g^ i^ Q^^  ^^ feat the otaadnra paper on the oondw<}ls» 
ivlty of aoa^ Qoiapiex iti. ^Itotjjpoa^tes la aimethiyXsiilphoxia* 
is %h^% <if a«<irs ©t al*^^ ,^ Aa approxicjat© AH «( 3^*^ M 
for tha »olato giiroa Is 3S ©ha*^  oa^ iaol«*^# with laattri* 
<liial, iralfii«i raaging trim ^^ 23 Cpotassltitit oet%le< l^, ittlj^at^) 
til 42 < a^*^ « # aelt*^ (potftspium t)ai©<s3^ «nat©)#, Valu-^ i 
,|Silili.0fe6dl^ ^ for «otaplex©» Cl«C23lg(0a)g]Cl CM • m^ Co) also 
faU lata thla rangot A vaiua of 37»8 ohm*'*" m? ffiol©**^ 
imiilleheS^^ for [CC^gl^ PjuOg alao support« tbls raago 
aiid Is i» o©ai6raat_to tha talaa of 73».2 ote*^ <»a^ ' tsola**^  
for the Qorraapon^lni hydrogaa <llRlt»at® salt DfO^tMOHO ] , 
It ms^ al.»o ba aotedi that araeai^ oof! at ai"^^ haira saggastad 
S0*70 ^a*^ aa^ aoio*^ a* the rwaga for I I I alaatrol$rtaa 
la 0M3O« fha raaga of oolar a<^dQ0taaoa valuaa for the 
eompl«fl. 8f I t d l l } i.ttt. vai^tou. sohl» b«.<,<,^ °« h«r« b.<m 
raportaS to h© 2S«f to 7Q§6 «te*^ ara® isola*^# f hasa are 
a l l I t l alaot:rol|rtas« ^ha nolar ooaaaataiMias (tahla 3) at 
10*^ H dilutioa ia dlssathi^laalphoxldia shonf that the aoiapldxas 
of a^tolldina ana o*diaaiol(Sina utth rathaaii«ii» rhodltus 
and gold and the S|2*<i*hl<ialaollaa o^aplam of rathaolum 
imm 111 alaotrolytas havlag one ehlorida outside the 
aoordlnatl^ sphere* Siaaa the molnr oondaotaaao vai^as 
for the oomplaxaa-* PdCII)- aad Pt(IV)*a-toltdlnai Pd(II)« 
@0 
and mm^^h^imiBimm mA mmi}m ^ mimm I miin^ 
S#40 0!iH*^  era^ i80i«*^t i t i s 4^f4alt« ttiat %h&m aril, 
n,o®»«3t5ii^ !fo3iyfc«»# th i s oondlUislaii 1^ ius^imit Btrmgthm^ 
for tlie nm*Qlm%mtsrH nmplm CaiiCi«i8i> at & «,mi©9a*ipiis#' 
l ife ^|«atg«etlo» Tm ©t^not i t asiwiient, of rathi9iii*iia(lJtX)»-
t)s3isslilin0 QOJBjplesEf [Rtt(Ssft«ldln,6)2.^2,1' CI whlcjli. i i .ii^ ws** ^ 
Q*<dlsrUsi4lri® toesft 9tr«0fj«r0s siiatjtiw t© bonistdin« i«jfi iva 
«£pi9^<^ tn sot ^t tian^fimiitioii^ ^lamlimt^ X%$ma.B mi& 
w±Q oofc«axoas?evl TOm|>l0aiis with irufehfaiwisCIIJ)* anth^iniaCIII) 
in <SlehlopoblQ«inolliie nr^hmiiiiaCIII) alsioi^ idQ i s i'^ uj?* . 
t% to to® ji Xoti si*ln state i^tofe i s <|uiii« tmkao«ii mm$ 
toUrnhodral oomplosod, sinea At I» of a Imim aagnlttia* 
thutt the oJJorgy for pij^ylag of ©|;oeti?oaaf I t mwitf thsytfotoi 
bo fuppoa^d i#o bt 9^ii{irt pX@!itri 
B% 
o^diMiiBiMna are h^xmeoQMinnt&f l0v spin and ocrt«%« 
ii«drml* OatuhdaiTAl aoapXexsg of rhoiiottC III) hme \mm 
b^s«r78dl t«i bs aiatsagnotio CCf« C^ S^^ si? X}« fiis ifhoaiimCXII><» 
H<|Uiaolin« ooapltx i§ p«ntaooordlD»to and is mi lntor«st« 
li2g «x^pl.« of on unuiuaX fiiro ooordln^ t^lon numttor* Th@ 
pi4l<idii2ia( II) «%»(! plfttlntiia(XV) eooipX&XdS of o t^oUdElne 
ondl c»«»41a»l8lSicie mm hmtmtmMin&%Q alii liair© trnen ^opoi^ toS 
as diaaagtietid la soverid &itteren% mmptQxm (Of» OhftptoF l)« 
f h« goli aoiaple^ cos of o<»tolidlnci m^ o««diaiil3iaine 
{Kmtidii •IX'oaoordltiate goXdCIIX) itfhlch i s A d^  iystaffl* 
fbl» im orin be dl^Sigaatlo i f the ootaliodFon i s A dis* 
Ported m^* The MquinoUne oomploxes of p&il»3iura(Xl>| 
platinoffiCIV) and gold(lll) m-^ also ^xpset^d to b^  dia* 
siAe£2«tld (Ctm Ch»pt«r ! ) • thd gold(III)«l»i<{iiifiolin«» ooisipiex 
has hmu rupoi'tod as pontmQOQi?>dlQfife« asrUer^* Tho biqui* 
noUne taoltoulo ooouplds X i^rger 8p«o« than the o»ditnisidint 
or owtoUdifso ma baeawse of sttrio ' hindr^oo» r«thoatiaa(lll)f 
rbodiumdlDf paaXadiuaCIDf platinuisC l\r) and gold (XXI> 
do not attain higher ooordination numbtrs* 
TJ30 %i$ma8mm o-^toUdlnoy o-dinnisidino and 
2f2*»biquinolinew* ar« non^ftinotionia «nd hav« tvo simiXar 
ooordination sites* She assignment« of differont infra rod 
sa 
spaotrftX vllsratitms of o^toXidinQ i»a o^diaulsldltio 
bated oa ish© ssslgaffleiiti gtv©fi l?y Rafeiiatt ®fe iCt^'^f 
the i«r« 8|Niotra tseisr de6id» vhothor the 
<soardi»ittloQ witti ttMi»# ligande Q<}oiir@ through both tho 
8i%m 0r jii$l one* f li@ mm4in.&%iQU at OHQ pQslt;|.d». )fil,l 
pQi^ iirl» %h9 tlhrt^lQUB of am end ieftving those ,of the 
atte^r ezsd unoffeotsd md <iQn8oqii^tly raiding th9 RamboF 
©f s^2)dsi in tfe© i*3?f »p«etrft of t t e oomple^ xtg as doiap®r'©d 
t0 tho9a of tl)0 fr«« Uga&di* 
Tti« Si 8ti«0totilng blinds i^loh mmr G^ 3448C»>| 
3322Cv)f 30€S<%|)| 8981(11) offl*^  4ii ©•teUdia© go down ill 
iat«iisit|' and fraquQnor on oonpldx&^ion« 3i»il .^i^ the 
SHg tjoading vltorationi <16S5(irs)| l^SCs) em* )^ and C^ 
stfotoUlttg vlta^ations Cl333<w)t 13i^C#)f iS80(«>» 
3.^8(») mtH of tlio Ugand go dowa in Intmsitw «n<S fx'e* 
<iii©aey tn the eomplexest th© rlag vibrations C1490(va)| 
lM7(ia)f 1370(«) ocj*"^ ) ®nd iHg rooking C82S< )^ <»3*^ ) in 
th« ilgwad «r9 «I»o lovftrod in friK|ttenoy» fho ntimber 
of imnda i s roduood in m fov oftses or romalns the seme 
on ohelation* Benoe i t i s oonol^od that eoordination 
ooQurs at both the sites* The stime i s the oonolQsion drawn 
ftbout the Qmplmw of o<^ianididine« 
m 
ttm n\fffAUma at MO(i)| 83?(8), 78f7(«)t 
?63(s) und 735(»> m*'^ in 2f2*»UtiXilmXim mar t>e aeslgiied 
tj#'CH»<mt}. et*,p%m9 <!«forsmtiorx8» These ar© r«dito©«3l la 
tt^ateor aR4 Intensity aua nr© loirarea dovn in froqtteaisy 
da Qdspiexatioa (fable §)• the luinas at i808Ca>t 2^S0(a) 
m^ 1493(s) <ira*^  ID IJt^tttuellR© mw b® aseigftea t» C « G 
ma C » H iftbret«iiims# fh« bands show a aovnwafd trena ta 
fr«Qtt0iioy oa odaplAxation* Those sblfts la fr«{|ii«n<:^  
shon thfife eh©la*loa omnts h&tVBm fmhmimilWt 
whQAimitmf pa.laaiiffl(tl>t |s3Liitia»iaCI^ ) m^ gold (III) 
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z» iya.0f*g« AS.I.si9ii»' 0ii«a«* ,™_,^ 
3 ^ » a i (1943) C^t** 3 f I 8 i ^ ) 
(0«% i 4 l I4§39«) 
30?*7S Cl^S) CC.Ji# 77t lyEJia&lfe) 
Iiftl>a«f» FftVt A| M (3«4)t 175*6 
Hippdti K i i i i ^ Ketiahif CB). 963*7 
(1973) CCa* 701 381791) 
ex 
40« K# Bil^9* 
41« 0« Spaoii a»(S P* 
43f £»' i9«3i. M.«. StHsasr 
' ana e .^taxUfiiari 
44# I»'S#^<l| 0«4 
47* D* Ofa0lim«$0li iitidi 
1« Sliohet 
4d« s« cpiuiiii{i«'s«m^ «f« 
ana A*H»I# B«n«.)3iMisa^  
404 F*B« tRNidft ttna IS«Ii« 
SO* S* Pytuifti and V« 
KHwitmm 
B%m F* Fa ig l end a«B« 
. ^ ^ ' 
m3»i5 inaJl* Chiait l»tmt 
Cit73) (C*A# 70t al 
CCl* 3.i|J CC*il. S4t m^S?«) 
J ^ 4S@»SD (1043) <C*&» 3@i 34^^) 
m^li Uniir* Bm^@«Bo|fi^» air* 
Cv*Jii* €31 
^* lmm«- ^n&lm oli«m*t J l C%1l>t 
f^Bmmi»%m aoa(iin#f a^r^iM^ (2)9 
jySKM C|9i7> CO»JI» @6f ^ ^ l f > 
Uf9*^4 CI047) CC»A* 4af S ^ « T 
B«f* .ii»«l A1333* ciimtt J^ftetasi 
(10X7) {C.A« 7Sl SSSlLSff) 
afiitr* aaia 4Qiii« (^imm% txaotaa* 
Ci07a) cc*ft* 771 mmai ) 
i^, i3as*m iwk} <c,** 4at 7i93a> 
(10S»> CC*** 631 ^2l£r •360^ 
J* Am* «h«a* ao0»» ISlt S@33.*9 (19$%} 
<C*A* 46f Sf43at) 
M2 
52* 0* KXm n^A A« 
S3# £«#• OojUm»t»vaf a«A* 
a^dleli<» i^oim Mad 
6S« III* Al^seeira. ««»l 
Soi^iivft una f « i * . 
@?* Hftl*^ l»«tedii% 0«ia#1»« 
Sd» B«F» Fr«>9% 
60« IT.En SaUfi i»t t «tiad 
SI* Fc siarra ostft J«B, 
62* Ft Slarrn Qftd F« 
Bomoloro 
63« F« slorrAy 0«A« Mora 
end Oft SwiQhoi* 
F«dreno 
64* 0* lt«goittf C« 
VfliilX«i«m ftnd A* 
(1070) (C,A, 741 ISWu) 
f l0B%mB ^ » Anaa* Shlsitf M (10) iimm <c*A, ?st mear) 
60*73 ixmxy (c?*A, fsi msS%) 
2HII» lual.* Klil8i*f 
<:!^s) ce»A# 7»i 11 
m§ %mB^s% 
mLt» i f 3BS| B46 CaX* 0 Om* Oi Aug 
IS73, aer. kppU ^sa. usee ,®, l o Har 
2.^ X1 €pp CO,A» ?t i 3.&iS9@p) 
(C.A, i7l^fes») 
silt j^al* Klil»«i M (4)i 7S0«»3 
{xwm} (c»At 701 BsoxuJ 
(1073) (C»A» 701 ISWSSI) 
Analaa ifaal soo* ofpan* fla« y 
Cs»A* 481 mmh 
msiiMS »9^ aoQ* aapati* fia« ^ <itii«« 
(C«A« 47! Wmm) 
CMadirid)t ilfiSt 36S46 (1059) 
(0«A» 54f Midi) 
(C»A/6It 10636«) 
m 
mA Qht BaliiJUisoii 
6?» H»l# fhmmm and 
68t «r« Ifiilnivfti. E« 
FAtiS. ana s« Sim 
E»il«^« l««ida end 
7 i t B«t« i^ttiesEi and 
fopw and !l«Ot 
74* A*£»* a#rahmi« 
7d« A*!»« a«rihimc and 
76* QS* f9^9 
«43Mik iimn} 
i97Bt i#fif n e t * Tdif oi l$«ir iM9 73ig» 746 ecu C07|t ^U>§ S3 ApiP 1973, tol» 7|.et* 738. 00 M y ^f
(c*4« #t 4^mm} 
Metody Poluch* Kblm* Rsaktiv, 
Prep# 1971, Ho* 23, 64-6 
(C.A, 78J 29588u) 
Inorg* Cbem*» § (6), 1102-5 (1967) 
CCA* 67s 396843) 
(C«A* 4tt ISStSft) 
Cc*A» m$ fim} 
^Qh»Zmp4< Hihmp^km* OoauSiurtt* '0»iir« 
4«M« a0]>%og<)| f may EhiBt* Fm*. i 
f§, n&M 18, a«7*77 ix^m} 
llQh» ^ap* Khitr%oir«k« mitr* iXOf 
fir* Ktiis* Fek* 1 llfi»Qh»« X»8i«d* |{i$t* &tiisi*y Khttr^ koviile* 0e«* Utiiv* 
So*17, 63-8 C1963.) CC#JI# «7t 650SQ) 
Cim* J* ClwiB*. M C2a)y g7@9«a6 (1966) 
64 
?7# B* nmm§mm W-«Mm 
Jcupdlne ma 4«0f Vo)ir«i 
end Em Bpin^lm 
83* D* a«l»?3ra£c^  8* 
RoiiPdmMis Mid ^0 
8St ll«^» ikke&% 
8©* «r» OIUIv 
37* A«lt« atttshuns iuid 
Z#o» P«r*kov 
88* a» B i^ ana X* 
Xtlpltiakii 
&0« -Dw Tbitrig 
#« In9r@« l{t.<t'l« Qh0m4m M (^H 
S941#6 CltfX) (C#A« ?il I30644II) 
s&f. Anorg* AJllgom* Ch<3»».t 
A<ltat l i ^ f Bm^t CC«A« 4ai >^61I3) 
4i^> |C*A# 4Bf «; 
^ U « o«»tr« b«Xg« «ltide ifti 
J^3.7 Cl&i3) C0,A# 48t t ^ O i ) 
Insf , IHliQ.* » d a 7 f 66#1^ ( ^ 8 1 ) 
(c«A# @7t tiaean) 
d99«403 <19e8) ( C * A / ^ I 73@Sif) 
jr« Set* BlroahlsM iJniv*. 8«r#f 
(ca# n i ?8067g) 
473W? (1972) CC.A» 77l XO0XO4e) 
m 
9X« a#C» P«P(^ alia 
93, QBU* Fart m^ ^*I*» 
93t a«i>« m^oM mm 
94« 0«f« HalHili and 
a#0# ifliriuit«?9:m mid 
i 7 i 
E«f *. i^limia 
i»c» Stephenson 
im* 4#^« Csnti' and 
a*B« D«ao<m 
I«««t«r and L«H* 
103* ;r«A« Broo89i3«i[d and 
XOft* B«0« PaittifuU* 
f ttok snd II* ugo 
a^*9 Ci970) CC.A, l^f 3113411} 
Piem% Qhmi* Wmf$ (Plll»« 1070) 
I» a©«44 (1^ @©> (0«ii» 741 @036&ffi> 
{ims} (c»A* mi %mm> 
Xiidfg* Iu<il* CS|i««» l.«l»t«t g Ca.2)s 
m^0 ^A Chdsi* 
CC»A» 74f 76491 
(a)» 4i@»99 CXi71) 
81-X2a ( 1 ^ 1 ) 
tT* Hi3r$« CN6>*'| ^ | 1433 (WM) 
d&F0ii0)}eiffi and A«3* 
C H A P f a I I I 
• I WirilliMffiiiafiil'' 
m 
I M T a 0 D IT C f I 6 S 
)tl|MM.«Mlll.iri«lll»riillll«IIWII<ll»MMI«lll«ll»illllllllllHIIWn ill 1.1 llllllllli 
Acrl41nQ| vMoh asdi^ ts mt Irritfttlng frnpow that 
atftaats,* the ©yts strorjgly, ©«ti. be pr#pca?©a f rea cMSPidon* 
by the ©©ttjod glwn by Coben^t For ttila piirpos©! acrl4on« 
Is w©il mixedl itfltfe %^ to 13 gjfaiaa. of sine ^wst mad iatr®* 
4li2<»dd into a thiQl£«wftJLled glata tub# a#Al#<l at mx@ 9M 
^ d bent m a right angl.»« Ttm t!d,%%\m& la em^rM %fith 
XQ g9mm aore of Mno iuat aaa th« tube olLsimiMsd so tbat tho 
ir@ bonds doitfuwarda Itito a bo^or pl^ood bolowf i^hilst tbo 
«sIo$od ^oj^tlm. om-t^aim the mi.s{tiii*o X%m horiaont^^l^* 
Tb@ aino liis^or ima tboti the iiliiittire mm tioatod* fb« aorldlne 
formed on roduotioHf sublines to««irds %tm opoa ond of tbe 
tub9» ttto 8ubUm«it0| Mbloh hm a slight}^ pink ooXotjFf i s 
dissolved tu hydroohlorlo aoldf flltorod if nocossaj^ and 
tbo morldine preolpitiit«d ti^'tbo fii«|dition of m. idtknUt 
I t la ftltopod and orystiOXia^ from dii«ta aothyl ftloobol 
mth tha addition of a U t t l a imimai ohiireoaX* I t forma 
lightoyaliou naedlasy i»«p» UO^i % i^ob diasolvo in aloohol 
with a blUQ fluorasoanoa* Acrldina la bast rapr^santad for 
ordinary pttrpoaaa by tha ordinary Kolsulo atruotura 
$8 
Q€mpl9x mmpQ\m.4B I t has fonsoa vith s«fV«ral ymt^ loas " 
%ft»^f mm^lmPf titmlvsfif vm^xil^m^'^^ «hroaiiua®t iJPOR^ t 
ool«at^*^*^t alcjktl^®*^®, oopper^^*^*^*^! »ol|'t«lett»R^i 
flii»(Sl,ia9 ,^ p&Ximim^^*^f aiiv^^^f aeroury^^i ti9r<Mi^*'^t 
^XHstnttMs^® '^^ ,. ^i%lmtP^tm& tta^®»^^« 4<3rtainQ h ^ also 
hQBn 1110^  -In the a#t0«%lon of «fl@tj®W!stniilloK. af li f©w^ f3©tsi3. 
iom via*, giR0^» all^©^^^,, i©M^^, galMtiw^^**^ a»d 
ft g 
fa«iv0 l»0@ti do»e t^ Sitmm md (inaljr m^ lMimi» et nl. • 
VaRa«lltts(V)os^Ghl0fltfs^ yi«Ms I.lgtit*»8«risifetv« deep red to 
Mils soXutlons m^ibitim «a eaEt^ lnotlori oo«fft<iloiit 
(Seporidtng oa tlio aofioeatratlon* the inrra rod absorption 
8poo<si?oia oxhltiltf utteha»go« ab«oi»ptiton of tho oorapotionUs* 
This botiftviow mfrmwpmm to tli© fojWBattoii of ofearie» 
tronofei* ooaplsxts* file tsolnblo ndattloii ©<raip0tmds of 
VOCI3 with orgaalo donors (lnoXti<3lnf norldloo) eontainlng 
an •loetronog(%tlv« k9^ mtom nhom m me^ng^^ optlo^X 
iTOhftvlourf th« infra rod ipootrusi oorrospondt to « %m9k 
binding of tho Ugasndo* VOCl^ j^ Aorldloo, irlolot oryatalllno 
powd«r« was obtainod W «t^lni aerldlno in oarbon tetr»» 
ohXorld» dropwloo to a woU otlrrod •olutlon of ?0<;i^ In 
m 
aoiiitiofi with <|»|.a©M«9 or ii©i?Jidl»# tm the 0 yiisga of 
g,S^.O the aopldlfi© ooBpound oxists as ^***^)4^a^trt*^ga^^^j 
will I© itt th© pB pnage a«0*4«7 «s (Aol?)-Btr,^0„-Cn) 
thmt <I) aeeomposes m %m*m&^ m&. ill} m li0»280^ lot© 
CA<iy)gHQV.^ Ogg# 0®eosipo®itlon cif tills eoiapoiiiaa lot© V„0g 
ooeurs at S60*460**» . 
faimai'l sMlj^ %t« tin m@%hmol) «iiid tstriihydrofnyari 
i#0j?9 tP0atQ.d ¥lth.. li.©toip«0j?<?lt«s ft53i»«i CW In tstrisJiytpofui'm 
to 6lir#;^ ooJ3plo« ot the 0Oi3|«Jsitlo« fOI*SO^ « Betfe dlrdot 
mi& wm&rsQ ooaawiil^ qmtatrlis t i t ra t ions msr^ jperfermstS laotweew 
ir«ttisiSsft s'ttlph^ts m& tli» ^Ines* Eatloa of %$% m.6> l ig ' fe r 
VO®'*' to i^lnos «©!•« oi^airwd to- all. ensaHf ©^e^pt -aorltSteai 
)^m a r«iti.o of l iS #»$ ototsMa©^ la e-^ oh t l t ra t loat fhu 
potontlOKQtrle tltifatioES w»r# «riaprlg<! out Isy wtlllaflng 
y084_^y03* ^ g 0Ottpl# m^ malfitalnlog th« |^ of the iiranaayJ, 
sulphate solution at a«7« the aiff@r^ti60 in the oomi^ositioii 
of oo!3plQx«s l3^  oonauotoisotrio arid potontic^iujtrio msthods 
attdl from ohtmiotiLl ®na3.yi9» of the «oli«ls must ho m% to 
tho iQvmr solubility of tho i l l mmplm. in th« iai<liai3 a»Qd# 
fh© ehisngos In the ring CCC| c^) strotchiRg vlhrntimja «na 
70 
Kjas axp3.!iiried on eonaldoring th« «i«etsron denaltlss mroimd 
th© heftoroej^ oXlo nltrogea of the nolRtst 1% MAS inferred 
tbJ I^ the greator tho olaotroa density CKJ the hatorocyollo 
N, on oooEainatloa, tho groiSop Is the inew&mm in the 
Intonsltlss «t l jpoiMotLou to th« aucsbsr of bw48 iJi<J 
atrongor Is the motal-hltrogon feoad* 
t»ogaoh«v oaa Dwloira^ stwat^d the ioXf©at ©ffoot 
on ^h« oompl#3ciEg i^opertlos 0t Uganda of ooimltdl) t#ith 
hotorooyoXlo Qialcits*: SoliroEta nd^ dl mrm 9 ofeXoh#i£«»Gt 
aoetonltrti®, ethyloRo ohloi!»ohyartn iiwd ©thylon© glyeol« 
fho 0ol.uMUt|^ of th« ooffipi.o%os urns found to deoroiuio in 
tho order 1 o^oiohosiBi© > aootonitpllo > «thylotto > 
chlorohyajptn > othirXene glyooi; Instmblltt;? of tho ooisploxos 
la othyXone glyeol wm mzpltsiMd W the aol<31ty of this 
soliront tmd strong Intdrnotlon with the omlnos* Cotuhodrml 
ooapl«x«s of qulnolino mi^ aoridino V©F# .reported to he 
very imstahXo <SQe to storle hlndrahoes of those Xlgirnds* 
Despite the elislXar perralttitlty values of ethyXeno gXyeoX 
ana acetonltrlXoi CotXg forisea ootahedrmX ooispXeieos ih the 
foraer and t«trohedr«iX ooapXexes im the latter* l^pparontXyi 
the permittivity of these mmplmx&B wm observed to depend 
not only on the configuration but AXSO on the chemloiiX 
nature of the soXvents* ^ S 0 | the oompXexlns of CoCXg ^i^i 
n 
Col^g with pyndlnof QulooHoe m^ mri4tn» in M%^X 
tiXeohol m^ feortlap^r tsutyl aloohol MIS» sstBiti«<S speetr»» 
^hotoaj«trleally'^» IciistaMllty ©oattaut* «f tlt« e«j>l93t0s 
stable In ter%l«irF ^ t imol thm tn biitanol* A ilM-lne 
typ® @f study «in3 mlso demo i» «e«toria-^ '^ « the ^iitemnma 
to th® stability of CoClg audi coBatfg oompJ^ Kus of pipBri&iuQf 
^ulttoiint 'mml' »<&f idlaci nor® ftsauiiii^ to be 4»@ to thQ 
^iftes^mt aooeptor oapaolty of m ligm4. and sterooeb^leal, 
tb9 th^rtaodyttaajlo propertlst of «5oap3«iEt»g cobalt 
csbli>rltf0 yith piperidirj® Cl»yp)t j^fMine {Py)$ %Viimlin@ 
(Qtilfi) aad a$)i?idlii3 CA^) in ^oetoss m % BQlwmt bmve been 
reportod^^t th© stabili ty of tb« eoisplex^s d«e3eQ«ie» In th© 
ordor i Py > Qulu > Aci*t aitbougb tbo «l«Qti»on donor 
0«p«blUti<is of tb® ooispl^Ing i^ants in<^«a9# la tb0 ord«vi 
Quia X py X Aer« Sbt mtbislpy of solvation of the ooaplex®^ 
tflth lUMtono dooroansfi In tbo ord#r t f^  > Qctln > Aor* fho 
dlff«7«no«9 in tho ontjropy i^ ialues refloat botb tbs dlfforonoos 
In the entropy of oomplex f onsintioti md tho i^tropy of 
aol^fttlon* The entropy ohongo of oompioE foriaAtion 9h0ttld 
be neg«itive since the entropy of tr«inel«itloniil motion of 
the l ig^d i i converted to th<%t of rotational end vibrationol 
motion* 
7S 
th& pariosiigQeliio 8UiG«ptlbiUtt.«s ot mmpl^x&B 
of th© type t4Clg«Bg.aHgO md * ^ | A Cwhwo M « Cu ««P Ni 
and Bwa tietdifoo^oiio «italtio| tiert mo^uredi for isk nvmtmse 
of hetdfoajroU^ wulrie* (incduditng ao?iain9)^» The 
p»*affijagn9tisa of Cu^ '*' raimlns ossotititill^ consta t Imt 
tltat of Hl^ *^  ^#or<)its0S wit^ iQcromslng hl»<Sripfl^  aliout tli# 
oosploieea nltrogeio* I.wdliiig sail Wlttisimtt^ proparea ^ d 
oomploxos of %h& typ« ^^^g^g CD ana ^^ 3[*4^ a ^^^^ ^^ * ^^^ 
or a iubstltutea pyriatno InolniSlng aoflilna)* Coaiplexos 
of type I wlthottt o<* eufestttunats on th© pyridine i*lng« 
liossoss CgV sywjaolii'y «tti!j: tflplot groaad «%ato8« I vlth-
<<- substlttioats on tbo pyridine rlngg posstsu D ^ iysanotsry 
with siBgiot ground dtatos* l9i(Aoridlcio)^Xg poatossos l>|^ 
symsotry la the solid state iritin a sltt^let grotmd stfit«« 
A»U» Malik*" ro£>ort:ed tfe© ooordinmtton oorajiounds 
of oopporCZ) olilorld« %fith jpyridioo and r«l<ittd Uganda 
(inoludlng aorldiao)* fht oomplcjcos vtro obdr^otorisiod by 
Infrft r«d sjiootrat eolting poi{)t9 and tsagnetlo suiooptl* 
bi l l ty data* Potontloia«trio t i t rat ions vara also dona* 
Tho sasie worker^ also prapared tan very atabl© batarooyello 
amino complasceo of oaprous iodide by adding asEoasa amine to 
a iolution of Cut in aqueous EI« Hagnetie auaoaptibilitia* 
of tba 111 oomplaxesp CuLX ( t « aoridine or any otbar 
beterooyolio asdna) at 30^ indioated tbea to bo diamagnatle* 
73 
fh« etmp2j$%@B v»t?9 f^tmH tunolablQ in if«.t6f l^t soluble 
in oFgaute solvcnta* Chmu&s tn tb« infrn r«d apootra o» 
«oiapl.«i.3EatJ:ion at 1600 "«»>:'* vera m1ifci?lbttt«d tio strong polorl* 
satlon of tho aroaatio ring md «i* 1000 lua*^ ts^ strong 
ooordtnatlon of the ring K with the small Cw^  ana projctalt^r 
of the lsa?g0 p0li»lB0« l*^  to th© aoerdlnatim shell* 
. f 0 0liiciai.t©^ th© iiiifm«r in nfiiieli. tli@ thlo^yne^t©- • 
group i s hmmd to tlio ©entral atoai iafiPa 3?®d sp®<5trii^ ^ 
of 0tghte©a n©» aoopdlnatloa #«aip0imfia of P4ilt} ^%th 
BGM* ton m.ii se^nr^ wminm Ineludlni »Qridln« !)«?« been studied 
thQ tirpei of coapem^a prepoptd 8af# t |3M«Sg<SGI)g]t 
[lP<l^]<6Cii),gi m^ |J*^ «%l[?<SCSGIi)^ ~|# fht ooiiel«i8ion$ ore 
in &g$>0eaant ^Ith thoae obtained W Bnaolo «t ^ CC»&* 61tl5648gj 
thQir ooaoluslon thnt th@ QCB groups m& tsoond tlirough th@ 
I atom lii [PdpifgCSCS) J t » hmm m. %tm baad at ^ S offl*|| 
altshottgh 9Woh s hma la fowad at 870 osT^t i t 1# oorr«iat«d 
tilth that fit 83a ois*^ fiiia i s &ttrityut«i!l r^itheir to free 
p]rri<Siia«t shlftod as a result of t0o»di»atl«m« tMa i s 
oonf i?s}«d W tho ooaolijsions of Ba^or and Bolxojiioh 
(C«A« 611 d5l6h> that bonding of th« $(M groups to th« 
oentral ion through tho S ato^ Is eht^mt9Viz&d ^ strotohing 
vltxration CiH bond mt a070»21SD m*^ («nd throtigh th« H 
«to» at a040»3090 aa*^)| tho frtqtionoy iralaoa of ni l «ighto«n 
n 
QomponMn «r® in th© S082*2129 cuT"^  rimge* In Papgrg(8Cll)g 
thlB band lo at SUS mT^ { th i s , and th© hm6 «orrespoiidiRg 
t^ o the fr©« SCH group ooafljps th© bonding thi?ough tli« S 
atom* This i s oonaldersd to bci tbd o^st in «11 th® elghtd«n 
<sosp0anda prepured* 
l!Sff#®^  sljudled tti« order of sfeabllltjr of tt5« 
f i l f t r e©®pi0»av.-®f=.@iB?tala-@ffil.iift3#-f lis - oa?der i«. fouad 
| 9 ulm t^ @ <i'rd@r of tit® iMbti#u«' tl.oi!tr^ doasltlos on 
tb0 Rit}rog0a ats«j»», Beae© 1% I» tufitrwd %h%t m large 
elaotron density oa th© »itrogiin of the amln© l,««id8 t0 
the utablXtty of %tm tmtiiXmmin&t 
FtunrmBmnm speotm of solid I.1I, «koridine«» 
KgXg ooapl©x©S| preppSP6^ W fidlsttfig MugCO solutions of ths 
ooaponentSf waa studied^* the fl.uop#sc0ao« was oTcolted 
t^ 3500«A light* Th@ dd0]^ 0fi8e in intonslty with in^ireasing 
atotaio v9iB,h% of X Is atttibutad to spiti«orbit ooup|ing» 
whloh promotes rMlationltss deaotivfttior^ of o^oited 
taol«eul«8» Eg atoras do not promotd auoh QOtiplicigf so Hg 
fflttot l i« in the B0l90ul«r pXmm of ^oridinoi »i»oo the 
orbit 11I9 h»ve nodftl pianos on th« Aorldino plitno and tho 
ooupling i s 8o«ll« Tho ilgXg iBOloonlo mist bo propondioulnr 
to tho »ondin« plnno nnd tho opin^^orbit ooupling bot%reen 
m 
to %h9 ioor«fta# la «c}i.i!8ion« fh# «X0otrocii0 Mtmmmwi of 
tli@ iMsri«$la«i part 0t th® eoapXsie i s thd Bmm m thati $f 
the ikoridinlus ioni th®r9for@f tfoe n nieotroEs of t^ «k 
mvi&inQ moXsauXds 1^ 0 sepisrnt^. t^em @«Qh et^ i^ Qr b$r Bgi^ 
#f tl^ <i ^Qiirest !i«ig |^H>ur of %mMim mG%mml9§$ 10 tti^t 
itelii© l«jraiies m^ feorm««a«» wars preparna^* «t^  
woGm tsopeyiifcura tsndor ntHtr^O. or alfemilFi* isoadifetons t3>y 
tyeattug UaBH- «p KB^L., Mltb fch© salt of i^ t prlaar^' or ««©ott* 
dftr^ suturmt^a or imti&tiiratod j^ i i^a t la md>Rm or tha sal t 
of a heterewsycUo o«mposiii« i^th .a ring »•* 
Complex forantion b&tmmu aluminium l3romid« tma 
qtuinoUAd or «ica?ldlRQ In the PbMO^ ms^ivm m mil m tUe 
«ff«ot of PWIO OR th« propertied of th* Aiar^ * qulnoilno 
QOJipUx v«r« studied ^ 3««ni» «t al^®* Oonatiottiritr* 
viaoosltyp d«n«ityf «a<9 oryosoopio mtasurosents for tho 
if(»ioI»r ««ri«a of solutions W9r« wiids at 18|S5 snd 30? 
CompI«x«s tfith tho rat io AXBr3 m orgdaio hm& ^  I aA«3 %/2 
were found | th«s« ti«ri eor« 8t«bX« thitn th« oompl«x«8 of 
7$ 
eofflpottBds of the %^pe UJklPPh^ CH « Pli or ©«»jitCgH^ ) %i&m 
th© other huna forssid t*i» atitmo* i^AiPPh^**!^* a^AlPFlig 
or »ft<a*i<si.a# wjftieh forwsS «sl4uefes wttlt tfeh« isoRCBsor*-* th« 
tlj0i»aQl aneompositioft- ©orw of Flig41l*i^ dltsar 8tio%f@(3 five 
stops au^ to ^o^mani^m lorn of Hi« fist tliormop'mvlis@tirio 
ourvo of a|jl3.PP&^«ilE| shonea t%ro at#ps aa© t s ataultonooas 
I.08S of Ph aadi o(«imph^ hyX» 
aiF^, SiCl^, SiBr^ «md SI8OI3 omsMaoi^ tilth 
l^idtRe ttt ^tlior c>i» bsaaotto solution bet«««a 0>® ina SO® 
la tfe© iaol«ir p%%i.& |,t## Sil^ nas tlio only slltoon htilido 
vhioh roao%9i ulao with aori<!li%@ i^ ddlng 4 mtfXm of baso 
por molo* Ho^m of propuratloiit ^i£i24 ^ ^ proportios buira 
bfton reported* I t was ttssuiata that tho Qitrogt^ atoms of 
th« four aoriaine molooulod timro hotmd by ooorilaato hnnAa 
to m!^\ 
f 0 gala insight into the oottstltiitloii of tho 
ootBpounds of alkaXl ftvtale vlth hoteroojfolof of tho p^l<Ilao 
typ#f arunwali)^ detoriained tha txtlnotioo of ^oh oompouhds 
in tho iafrttpod as f«ir »» to about a,>it the llthiuia eompouade 
of pyridine and oC^plcoXlno give oharaoteriatio abaorpttone 
rftf 
with aeireral ssuselBiet und ts^nXtm In th« it^frajfe^i: iftille 
^ « Qorrtspondlng potftdiiQia ind «o<lluia Qompoands aniS alto 
the potiisalum» so^iiia aaa Uttiluss ooapminds of oerttdfi 
othay NiteroejroUcs (inoltidifig aoriaine) »hm only sUgtit 
©jp BO' abso3Pptloni# fii© iso3.0cal«ir «Q»^ 3UKE formafcioix^|»oti*90ii 
oal«iam In liijiitd .asssonia iind pyyiain,© Ima btas @.3ct«a4,«<l 
to trKjXude other aitrog^n tases -aacJ aroeatlo hyarocarlKms. 
f^ oosp0»ltl«»»a iaaiQiitod n0n«»itoi^ li&<»m^rio t^ 3itu$*e(i* 
2»telaopyyi<||n0 t 
eodfdifiatioii diosilfltrjr has fo^eHi fr«g«©istt om ^ ps*<ip?«pe<t^ ® 
Isgr tb© rsaotloii of pyriaia© X-exlde tilth toayl ahlorSdo 
In the pr@i«:ao«. of |Qr.i»iaia0» Wm this pufposo, m-it gyaa 
of c^^ (O) in 10 C3l pyridine %% 0* I s tremtad dropwli© with 
t w grama of p^ -M C^^ S^OgCXt and h«ated to glv© the 
pyrldylpyrldlGlaiB s«at» th« t a l t I s thaa reflimsa for 30 
ialfiut«« In ^ «1 ©thanol ^«3 2 cil Pfe^ Hgt tha toltitlou 
ooao«ntr«t«di the residue poured li^to SO mX of 10 ^ HClf 
th« pr«olpltat« of il*i^«nyl*5*»i;^i«ayIlialR0»lf3»p®at8dl9n* 
yla»lii««IICl fllt«r«a offt th« flXtratd made iO a^Xl&Q idth 
sodiuM OMrbonatOf and tho prf>Au<s% •xtr«ot<id iitith 9th«r to 
ylold SOjl S«aalQopyrldlno| ii*^*©'' Cploratg a*S23*S**)t 
ind 4»aialnopyrldl»« (plor«it« »,2X5*17^)» the cospemd has 
" ^ 
th^ follmilng atftiotiifmi formula f 
Jtogyi^ and meysl^ hmQ mtmmim& «ad iBtasesnea th© 
ati^iiotiiral. 4u%m mfs^VaJblm for 2««8i»0{ij^ldln.# <IRI3 mmGim<9 
that i t @sl8t9 In tho miifko»- v^lnrnthm i» th© tmtitois»rio 
tminoi* form (K •* [aaino^* for^tissiao* fofgi]=:^ 0 ac 1^ >^# 
Coasiderafclou of tha »s*i»« of S»aa.|ao:pyrl<llia© 
sttggistfl'^ ''^  tiuit I t eii». «oi3Mn« wttfei ffietal Ions in thrae 
vim of th® fsicst that oaleulatlori ifiaiaates tm »ltfog©ii* 
0 
.« nitrogen dlsteuo© tc* b©" Oia# S#6 A^ f la m ^mpp»t ao©t6,t# 
typo of strwottir® with Ions auoh a» O?^* «r Cii^* « aora© 
ooapounda vlth platlnustCXI) itr^ a^o%f£i| tnit in tfiase e«%9ds 
2»»inopyi*i<Sin0 i^ pdRTd to ^ iiionobadlo:^  giiring otoapotinds 
of th« typt («aln«)g(2*«aj^>^PI^^»'^(2»aia»y •» 
2*iffilaopyriaino| X * hiilogen) or C2««iapy)^PtCI.|^ l ouily 
one pX«tinuis(ZX) oompomid in i^loh tho Ug^iS ndght 
poasibly l}« hiaontntoy hii» booo i@oIiateilt n«»«iyi 
[(NHgQa>g(e-«Bpy)PtJPtCl|^, L o^CS-MaiapyJ^ IregCCO)^ ] km 
\mm prepared W Biobor «n«S Kahlos^^ | bwtt thoro appoitrs 
to be no othor oompotind ymoim in liiioh tho l^ uso la othor 
than {ooQodoatfltto* 
n 
the nS3il%%y of thiM H§m& m ft aoor^trmtim 
Qgmt has l»@dn itidioatai b^ a iwg« mm{>0r of o<mi)l.@K 
comj«simas fowsad with ^wlous aotitit loas i^a*» «e«ijdl«i»®^t 
Ut8alam®^»®^i viina5li»a^»®^t iJhroaiitja^ ®*®®, mm$mmm^^f 
zlrmnimF^f molsfhamm^^ wmhmlm^% paU««ll«Ka^f 
tHPanlue®®, Usr^lUm-^t alwsalitti8!i®''| a^sealn^i mlmitm^f 
0f 8»aiBltid* and e^aothsrlpj^ldtat* fli© ©osplexes ware 
QharBotorlssd b^ r infra if@dlf u|.%ra9ioIet| r^fXeotmee spectral 
•adt matgngtlo ^ata* flie renotlon of <topp«r(XI) ehXorlde and 
nitrftte urith ten^fold excess of 2 i^»3ltt0« or 3««eth^Xp2^riditid 
la viiter or ftqtaeous «th«noi rtauXted i» the liijrdrolj^sis of 
the copper ealts to the hjrdro3d.de* Use of othmoX or 
oethenoX ma aoXvent gave [(S-»«iapy>g(OC^g)Ctt<I«Og)]g, 
C{2«-iaipy)g(0CK3)Ctt(S03)]2, i2*^mw>4pVLCl^^ m^ C8-»»ssepy)g^  
CuCNOg)^ * The ttae of oopperCXX) perohXoretei hmmveWf gave 
ritther different oompXexes with both the Xlgehds# Addition 
of an e{|ueoiis soXution of 2»ffi3inopyrldino to mx atitieous 
eoXution of auCIX} perohXorate CMoXflr ratio XOtX) i»POduoed 
so 
camp-"** « "^^  „^, spaetTO-oo*" «»« «, »W.oii* 
! „i«u» toll'* *» "^^ „^nopK>-* '^>» e«»Pl««' 
tne 8 . » « " ^ ^ , .o .1«1X« * « * " ^^^ ^^^c» ot 
the oaaea or Lv-"" d ^ ^ ^^no BMW '•^  
* . . . » « • of bwalon* 
H„.ia*tol»^ * - ' « *^** ' " ' ; ; \ , ^ ««.Xo , ^ p l « . o , . 
^ ooc«p..a o»o <- '«^; '*^^^ ^ . . , , . » » »^  
, ^ ^ n o p v r " - " - 7 ^ ^ ^ , ^ , . , . . . «un BOX , i c » . 
totofaaw*"®* ""• ^eh oot« sta"*-" 
9Si 
oorptspoaaing mmpt&x of pyriiiitiQ or assaonla. Furtti®r| 
aoroatykin^^ mad© Interestirig studies <jn ttj0 asyaiiu^trlc 
totrfiuuamlne platlftua eozsipouncla* As a firdt roprosantfitlVQ 
of a tQti*<ima}Bi{i@platiiiua}( XI) sorlos idth a l l four 
eoordiaating groups dlfferont^ [Fli^^<J3ic)(iiHg)(py)(o<py)]cig 
( I ) , i^ore fex * fc^droKyiamlMi ig » pyrldlriei ana «(ps^  » 
oCvaainopyridirtOf ¥09 a^thosljt^S In n, mvim of operations 
Involiflng tbo ooiisoou^lve stops i Pt —• ChloropiatlaatodV) 
*-i^ ChXoroplatlaateCIX) «-4 Poyroti's salt - ^ ela * 
[n(h3c>g(aHg)g]aXg - ^ tjraiii*[i»tCtec)^H3)ClJ(ll) *-» 
|Pt<to)(mig)C|!^)Cl]ci ( III) mmi^ If ftttofflpts to repinoo tlio 
Inixor C3, in IXX bar oa tUphatto mim wor« ttnafnHlag i*iid 
i»a$ultoa In roslnous proauotsj only o<py could bo tutieo^umd 
suoeosafully* Fpoa X HCl spl i ts off J^arojeylatslno^ asmonla 
and pyrtdlno. Ioal«attoi% imn doaoaatratod by moasur^mettts 
of oltotrlcaa ooaduotaact* Frora % woalely aotdlo a^u^otts 
solution of I , «;aPtCl^ pi^oolpltatss [Pt^^(hx)CHK^)(py)C°<py>]* 
PtCl^ t «hioh boglna to daeomposo «t 110-20®* Other oompounds 
prepared were i triuit«»[Pt(hx)g(o<i)y)2]CXg(X\r>|[Pt<hx)3(»<py>> 
PtQXAV)t [pt(hx)g(<<py>g]Xg (VX)« Of the thr»© possllilo 
1Sonera of If the one obtidned Is the Isomer 
hx 
"pt-^ 
IS'" HB, 
m 
in ?# the <pf ®vt<l«iitly mmpt&u 2»mme%n^tim ^imm^ 
Thia» ocpy oan be oodrtflnatea wttb plAtlntite n^t thpoagh « 
t e r t i a r y Imt tlir6«gh th® two s«e©ndfiyy «l trog«n atora»| 
t he iEit]?»®tiii'# Of the {iumplm Q^lm l^elng Sk% Tis,kt ^siglt® 
'«iltli tii€i platliii;mt plaii0* I f a a l« m t t m s t'turr^gmaiitt 
of siil»stitii0nt9 in ttm inner gpli&rt i s pm&ibl&^ th<3 
forsaltoii and s t r a o t u r s latght to© ia,tGvpifQ%M «s 
Il3l 
y 
^ Pfc' 
01 
4 GJ&jMm. M 
IEK 
tos' 
A third possibility i s the bridged struetnrs 
m < 
hx 
V4 
lex 
HE 
Ha < "A m 
Addition ooapounds of S«aiainapyriain9 with 
h«Iid98 of t i taninmi tntimonyi bisnutli »nd t i n woro 
prtpftTddf iin«ilys«d snd infrm r^d speet ra <in the ritngo 4000«i 
600 «a*^) takon®^, Tha adduota w«r« prepaupod by Mixing 
*9ft 
9tQiotilom«trlo Affiounta of 2*mintipywi6%n9 and th@ 
Inorfionlo h^lde diesoXtrod in d?y dlati l lea banzene 
(MdOAQ for BiCl^ > mk^er anhydrous oonaitlons m\^ ^Qra 
drlM ondor traouum^ the s^matB oro tti^sroseoplet ir»3J. 
ddflned solidst Ltk%&tf Qin0k^^ dlteussed th® Infra red 
sp0.<stra in %Qrms of <loaori»ao9#ptor l»9h.avtour. the ord®r 
of donor strsn^hsa g^ajslnopyrldiao > S»aothyl.pyrtdtn©> 
pyridine > qulrjoWnt > 2,a««dtpyrldylf was «ygg0st«d Isy 
%hQ regulrir imd s^^stteratio shifts to higher frtqnonoy of 
th© lawpian© rinig ^tliratlotis do» ^o coordination,., 
fh^'aetal pyrldlao eoaijotiads of th«i typt I 
Cvhoro M e a dt» or trliralent tri«ist%ton motal OJ»tlon| 
A •• Cl*|, cil*.,., Br*f, SCI* or DH*f B la fro® th© group consls* 
ting of aogall^ely o!i«rged antl aeutral ual» and bld^nteite 
llgandsj 0 w a Itittleo aoXooulo fros th© group oojislsting 
of organlo solvents ^nd vateri and Vf Xy y^ %| o and v £ira 
Intagsrs) wtr« praparod t^ HAlkln «t ail^^* th(3a« oompoiinds 
«re usiQfuX as a«Qi«toold«St bAotsrloldssi md fuogleldos* 
Thus 0«S1 mol« Anhydrous CrCl^ VAS dissolved In 250 ml 
Anhydrous Aotton« oontalnlng 0»1S grtis sine dustf the 
mixture stlrr«d snd hoiiited until tht dissolution WAS InltlAt^id 
aftsr vhloh I t WAS heatsd at rsflux for hAlf m hour* Tho 
ohroAlo chXorlds solution WAS thsn addod dropwlse to tho 
solution of 4«vlnylpyrldln0 ovsr A 30 islaute period to glvo 
m 
m 
3s 
1^ 
I 
If 
4w 
.e[D] 
a bright gm^n sreeipltatSi Sx^tss soivont mm raisevod 
mzizm. 
'^ 
3^ J 3 
Th« Infltienc© on th« rat© of th© «l©cftrori ts»«wisf«? 
raaotlon tmtven Tl^* md W9^* at InoreaalRg counts of « 
nuasbor of organic oompounds oonttiilnlng « oonjugated double 
bond system w*s Invostlgattd " in HOIO^  at «n ionlo strength 
of X«80* &l80| tht etabllitjr constants of ootaploKes of the 
indlviduaX r@aot»nt9 with ths oosapounds in the Btmm n}edl% 
were siQasuredf For sovormX cfucboxyUc aolds nnd aminos» 
86 
a r^tiirdatidn was observea dua ttt th& f&m&s^tlon &t 
th«ri3odynaaji0ftlly stablo eomplexas of Tl^^ Mid (or) P© *^t 
FOP 2» iaa4 4«*aBAnoiQrrl<S4fi©| howirsrori a strong positive 
oatalysls «at observedi ©ven though the Intoyaotlon with th« 
reaotartts Mm- very woals* fhla effeot nas dlseusaed in towns 
©f m out^r 0ph®p© ©lootron oeaiation throwgis tti^ ,j!jo?iopro» 
to»mte« pyjpMlnos for the roaotloa 'b©tis»o@n f l'^ '*' md Fo^* 
iffiia I t was ooEipM'od tO' v^lous slffillas? #ff®ct» do8orlb©i 
l» literatisrot 
saa and BrGwor^ ^ node oomparottva .tud; of the 
imtrntion ^omtmtB fo? ooiaploEes of ulokolp ooppor ao4 
alitor with some sabstlttitod pyrldinoa (Inoludlng 
2wa!alnopyTldla@)* th& tQim(k%ton ooiiitmta %foro Sotormlned 
in o nitrmt€ s ^ t solution of tHe llgma (0»aF KHO^  * 0»1F HI<) 
at 25^ h^ pE mtastirosmnts* fho llnsia^ r^l^tlo!!! shovod ^ 
II log plot of the foif»«tlon oonatont vs» tho teaslolty of 
the llg«a<3St ohstraet©Pl»»s th« drr-^^ prr -«• bending oispiielty 
for «ach cmt«il lon« tho S*0ub»tltu«nt8t such aiA CH^  and ifllg, 
on thtse pyridine Uganda hftve a vory profound sterlo effeot 
upon tho 8t«blUtl«8 of nlckel(IX) «nd copporCZl) oo!BpX«x«i| 
but h«v« no auch offoot upon thnt of allv«r(I> oomploKea* 
Hi9T^ and nm * pr6p««?«d » auoboj? of mlxod 
llg«nd complex«s vhldi wero ohardoterlsiad by Infrsi i^ od ap«otral 
m 
aatu, ooQduotlvtty ana «imgn®ti« taaasui'saonts^ f ho ooapoundls®^ 
Uganda Inoluaing 2»«Bii«iop|rriaiae) i^ r^o fotjnd p«y«iisagfi©tlo 
tmd the 0ff@etivo pari»ago«ti<» momoats In^iosite %tm ptQS&nQ^ 
of tvo uapmir<3d eXm^tonm^ Bis (ti@ni3Qy|.^ )36t<}nato)alok#!lCII) 
octi^0^raj, ®t3E<3i(S iigj^d 9Ofip3,0X0s having fi gorx^ral eoispo** 
sStiofi [Wt<bK:ie)glig] Cbsae w bsazoj^laeetoa®! I*- » llgmd) 
h«wa tisoR, isolated* t\m infra r«id sp0et*«\X dmta in^le^ts 
th© pfssefsaii of both be^ae^laeotm© m\^ %h& boridea lig?irid» 
0l*lil©0Faciat;oMsCS»«fflpy|aiiieCII> ond otfe^ i* 
eoiai>l©x@8 Kara pt&pmm^'^ "W tr^mtfssnt of rm 0tli«n,oUe 
solution of 2;ii(!lGS)g «ttb nto ©tbiin^lio solution of ligatta 
in l i s ffiolfup ratio m*! drying tho aoll'ls in irnouo* Oonduotanoo 
dotorainattona ahoy@<l the ©omploxes to bo ©ssonttally norj* 
©lootroiytoa in aeotoae, Th« infra rod apoctra indioatod 
tho preoeneo of ealy torrainul HCa typo thiooymiato groups* 
further®®, 2ini(2»aapy)„Cl_ «n<5 2nC2»«mpy)„8r- and other 
oompXoxos voro found to \m nofi««lootrolyto8 in «icotono ond 
to havo psoudototrahodral symciotry* Hahnpatra and Hao®^ 
propiired elovon nonwolootrolytio pontaooordintitad oixod 
Xigond oo£9pl«zea of tho type ^imm5)J^ (vhoro h » dut^atitutod 
ss 
pyrldlaet laoludlng 2»«mpy)» TM wmp%9M9B war© ©h«urgkst«r» 
l«ed by Infra raa speottat 
««® Of tho him solutton of tu%h&nimiill} la laQthaaol as 
a gtwtJlng isntariiil for tbo proparafeloR of rutihenlnia 
eomplexos has toQen Investigated ** with v<«rloua ligtn«la 
Claeludiag 2*afflpy> smd aomo tweaty sight oosplexes h»r0 boen 
Qhmmtevlm^m For ©acli roaotlon involving th© «$e of 
mothiinoiic jmfchsntiiia blu© aolutloiij a latthtsnollc solatlon 
(iO si) eontf^Eilng •rutbenla® trIehlorW© tril^aarftto* (0#5 g) 
vas reduosa lay hydrogont All solveEta woro a««iM!9e?? arid »11 
roaotlons wsro o«rrliia oat under nitrogen* Dark gr«0fi «sorapl©%t 
trmi8*9lohlorot«ti?a(S<»9i3py)«ruth«inl«ciCXt) was propfWPed by 
«<!dlng, td th0 blU0 solutlont S-aislnopyrldln© (1 g) wd 
^ t e r hunting ander reflux for six hours* The ooDplo^i m* eik« 
2S0^ i s lolublo la ohloroform m^ dl«iethylformmsld« but 
InaolubU In sotlianol, aeetonn and b^nsene* 
Sabbotlna et sil*^ ® «ynth«$l8ed * series of 
hexaohloroj?henates(iy) of th« typ« (Aa)gR«Cig (vhsro 4 « 
m orgmilo II!BIJS«) from H0Clg(O«3«O«6 g> dissolved In »loohol 
(6-10 ml)I raduoed In m current of dry RGI (S«3 alnutos) 
and troated dropvlse with on exoesi of the hydroohlorldo 
V^' 
of an orgianlci «ralne (4- aoI«oMl©«/8jf»X«eal© HeClg). Some 
modlfloatlons of th© proeedtirn w&i»« maile fdr re?5Ksting JitgH 
aol«o«l»r weight amln^a* f h# t^ apftrmtwi*© ^epanaonot 6f th© 
ffls^gnotle susoeptlbtllty of ttrnso oompl»x «orapo«!i<58 was 
m©asuj?04 to <Sdt50rain0 th© ©ffeots of th© oatur© of the 
dates? Bph^ro oati#n on th® tffGctliro js^natie mnmmt and 
td dotoFiatno the peasons for the aesagR^tlftfttlon af thtse 
Thertaodirafflslas of sotm toeryliluis coiaplex^s with 
aelfin ana Bhattft9hsa?y® * the Xigtm^s h«sre Icwt ImsltJtty md 
timtr e®apX0s#s ao n^t have high 8t«ihllity# The h^nt ehunges 
in the 90i3pl@x formation «Sep©n<l on tho a?%tyre of hydratton 
of th« tona and sjol«<jul©s» Th© ttn^ano^r to be Isownd tnoreasos 
with a coos««i»e^^ Itxcreas© in AE %iith Xigm^B of higher 
basicity, with 2»aialttopyi»idln©| the positive ^mltte of AS 
IndioatAts the formation of ^ bidontoit^ ohoiato* fho X?irg« 
•Iso of th« S»i0ilnopyrldlfi® loads to m groater strwettsro 
br«eiklng «ff«ct of tho B9«*8hoXat@ on tho soiv@nt« 
en • 
Giorgio ot §1°' made the propsiratlon and 
thoriBogravlBttrlQ study of th« trlphotnylmluialnlua oompoonds 
with hotorooyoUc bases Clneludltig 8»«Balnopyrldln©)» Thus 
an otherenl solution of trlphenylfiluniniom oontninlng 
90 
6 g PhJIg m^ 2$ Qlvminixm griiitis vns oanooifitrated In at 
nltrogea streamand to 0*5$ (wtlgligdl ttii^or ftltrogeG) p»fiflod 
2«3Ei|.nop^iaino (in 4 ml 3th«r> wm &^^»6. a»d the soltitlOB 
trotted nrlth <SiE>i«d p^troltum st^ hQ t^ The stispsi^sion irns 
deetmtacli (Sri.Qd 9.t Otl «tsi» »n6 tlio resulting foin d€»<iomi>oi@d 
In a Jiltrogen ouFrer^tt ¥«sii«d imae tlmm with jistroletsis ©ther 
ivnd dried in vmmo to yioia ^^^C^^g^g^S* ^^ ^^  i » i t i ^ pf^roi* 
pitation ytm vsry rmpid and lieao© th« sopasratlon af the 
product regutrod iesa wnshiisg and shortor drying! th© 
eompoimd i^ as raep© ruslftont to tfe« utraesphor© md reaeted 
I.0S8 aett^el^r «itli water »r ©thir* f h i t oiwploteiy fmtJstt* 
tttted odapoand iy^etm a l l three Fh i*©?© mpXnm^ hy rnitn^ 
groups) was st«di«3d thermo^raviaetfttatlly obtaining tnfleottloR 
polRts St 80, 12S and 44S^} at 573^, a stpaigfet UnQ was 
obt^ned f»id ti:io weight loss c«)rrespdiiddd to tho thre^ bmso 
iaol®otil«s l«aving a residue of AlgO^ with no nitrog@nt 
^fcetinamida i 
Kiootinamid«t hmirltig tho aolooulmf formula 
C^ C^OMHg, otn b98t be pr^parod by troating «thyl atootinato 
with conoontratod aaaoaia solution* For tho purposo, SOg 
of pure othyl nlcotinata i s tnk«n in m. 350 ml bolt-hond 
flask and 7S ml of concentrated aqueouf aiaiaonlii satursited 
at 0^ i s added, the flask i s kept loosoly stoppered for 
m 
18 houTjSt aftor idutoh tiia© tise Xowar lailrer geatraXly dis-
901901$ oa s)fi«iMlng» The soltttlon i s sftturnted «lth ttsmonln 
IUKS fillowQd to stund foi> a ftifth®^ f^ DF hours* Smlufntt^ni 
of assmoiciia i s ropoat^di ovysttils of Iho ti£dldd 0om»etio# to 
e^P^m ia 0 solutioa iihloh is moiporskt&d to dx'ymsa i» a 
dish on the @t*09» binth afid dri#d at ia)^« Ojfiido {ilootitinsildQ 
ona 1)0 purlflod^*^ in tho iata»fri A ©olation of tM7B of tho 
orodo prodiJot la 90jC otshyl idooJiol Is flltorod^ tho f i l t ra to 
troated for 1-S Hours ¥ith ISSg Ca0 at 60»70^t *^« oaloliia 
salt of th« «atdo^ flltoifod off, tho filtrat© omporntod to 
drynots la iraenof and tho. roslduo «ha^«a ^ t h Imti'l alcohol 
ftt 96*^  and flltorodt- On oooll«g ttio f i l t ra te Imlow is^ f^ 
9«ro olootlnamlde moltlag 1J^#1*130«1*, la obtMaod. fto« 
ooffipooad hms tho atroottiFSil f onmilm t 
2 
^ ^ 
fho ooordlnntlng ability of oiootinaDldo vas qtiite 
early indloatod nhoa Oolgy^ reported tho forisatlon of double 
oorapounds of tho foraj»la« F«3O^ »C^ gCHIg#0HQO aad 
r0Clg.C^^(Mg,3HgO idth forroua auli^atf and obloridt 
ro«|wjotiiroly» Slaoo tbon^ m largo RUBib«r of ooraplox oompounds 
with transition m woU fts nioin*transltlon ©Itmonts haw baea 
^ 
reported, the latoraofeioa with tliimimfi'*^^'*^^ 
tla^®i anfcleony®^ sad Msmtttl*^^ i§ itBpttvtm in •Mterntwi*®* -
siagastlo s«.s®QptiMllty of B&%%4 f I(M«CW)^CI- »as stuaiea 
©oaonts mm. obstrvod to f i t the flggls theory whea tslie 
paranseters X» 1S4 om*^>A« f70 eBi*% ^ ^ ^ * <^»^^ v^re wg#d[# 
Out of the HeCH «ol»ttoii of TiCl^t eospeunas of eoBpoaitloa, 
tl(nio)gCX3t fl(«a)gClg, «ft4 fKaienigCl^ were oMatnea 
(vhere nie » »ieotlaa«ld«f 4ie» » aietbyXeaetrisislne}« In 
Ao.O and AeOll slew fteettite etih«tltation for ohloride eecurred* 
From AOgO solutloas apeolea of fi(OAo)C!lg «nd fi(Ojle)gCX 
oompoeitlon were produeedf but no tflaubstltuted produot 
oouXd be obtelned* Further, fro® a freshXy prepared AoQB 
aoXutlon end CsCXf C» TlCX-«4oOH preolpltated* The taagnetlo 
a a 
mA i«r* dtite of eXX these o(»spouada hivve been reported* 
A X^ffe nuBber of aotaX hdXldee wore weed l^ PauX ©t al^ 
m 
in order td foria eonpicicos with aleottn«ii3id«» Compl«iR 
ooispounds of tb© ty|>i IfClg.a <l» « nl0otlniiBild«| K « Ci3» Co^  
Hg| Cd, HI, 2Bl m4 m ) , M^Glg,3L (K^ « ^ f l a , BWf abClgt* 
of tlfii alttBttniaa^. cobslfc, aior^ur^ an4^  a&Hmixm ii«rt prupaped 
l>^  0dai£ig Atootin^ii t to taetial otiloria^s Ifi athi^l moohol 
or ohlorofom* fho iofm Fed spootri!! iiKllOfitod t^ **t tho 
nitrogon atos of the pyridine moioty of {ileo6l!^i;^do' aO'^ sd 
^s th© ooordliftiitlon slt# for tit© ©otui littl.ides« 
Foatftti!!i3l.ia<tooMlt(lll) 00!»pX@ic@s of niootin«mi<3$ 
and Isottioottftajsld® worij proparod®®*®^ In ^flUdtaroth /^'J.* 
foTO^ldo a^nd w©r«- tsotetod as parohlormto smits* E^ldon^os 
sho«9d tho ntootiniiffildeptntaeimlnoeoljmltdll) lost to fisvo 
th« struetiii*«> t 
3* 
( ? J H ^ ) j 5 < < ^ o r ^ 
CO^l 
whon the niootlti»z3ld« eompX«x vas roduo^d In the pftasnoo 
of ft largo excess of Cr '^* and tho abaorbauacft followed at a 
uavelongth nodr a ohroffiitiiQ(II£) p^ eOsi tan Inoiro^so In cibsor* 
b&noo w«^  obaorvodt vhtch vtm followed by n ilouor una less 
proaotinoeiS <joor9«ia@ In «ibiorbmo0* Dutii ^H^iln^d from them 
ebanies vers ammlysed *wi<t w©r« teund to conform to th« schew© 
of two eon«Q(sutlve fir«t«ord«r reactions, .She Siw-9% i*eaetloii 
oouI<5 be attributM to tho rsaeotlon of oobalt(III) iin<3 the 
foraiflillon of a ehff023tuis(III)*Rleotla«iaia© ooaplaXf ma th« 
»0ecm4 ifeaetion to tli© «<|ttatton of ttie ohrorsto ion i 
f Ho ohroiulo ooaploac i» &. r^mtim aiictuipe oouX<3 txs' oopurmto^ 
fro8i other ions srtd fi*o# aliSQ%lmmi^& h^ iotl«#sohaag@ 
ohifojnatogjpaphy «t 0^# Th© oosiploaE «a» retained oa tho oolwpii 
•von aftor the «l»tlon of CirCHgO)^ *^  # tho fiaal |«Po^uet# 
Xofra red atudioti indiomtod a ohro i^asiwoiqpg t^t boruS* The 
visible spsotrum of th« obronio iio!api«jE| fi^vlrig maidisa ftt 
•lightly longer wnvelongtht thim thoso of GwiU^}^"^ 
(408 «hd S75 «;j.>t vnf coniistoatj vlth ooordlriatlort by « 
wcftkly basic oxygon* Th« affinity of the oompl«x for tho 
ion*»exob*ngo ooluaox inpliod thsit i t wfts aor© highly ohwgod 
than CrCH 0>Q^ '*'# All linoi of ovidence showed tho straetur« 
m 
of tho dhwon^Q »l0<s^|ii«ia« mmpXtm mat i 
2 & ^ 
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It' %rap «leffl,isrifltrsfsea tli«%|. th© iaii|er psttti tor tijaaa^-ton of 
%li0 aiQ0tlQits)14@ip#iitftai!Min@ yfms W ftttmol^ at the mid^Q grtrnpf 
lAilQh w?»s t tea i»etairi@4 in ths eoey^SiJa t^tdn si^®r# of til© 
ft powerful tooi for tl*o sepurfttKiii m^ purification of 
orgaaio eoaipounas* ^«»ffer «t «l.^^^ dlaoovorddi %M% <s©r» 
tdlft inorgmlo ooispl@3E oompoaadd formed olmthrats o(»3pomds 
nitli orgi^nio ooapotKKSs* flii« R«« eXass of olathrat« forai«ra 
•xhibitod A sharp 8«l©oti9ity for forainB crystals ooritalu*. 
kng GQrttdn orgaaio isoleoul«9| th« s^lootlxrltj^ being basodf 
apparontl^t oa th« ahapa rather than m tha taolaeular 
voluma oQOupiod by th« organio «oiat:r« By Ktaaas of tb@sa 
oomploicad good saparatioa of isoatars staeh as tha sqrlonasy 
oyaanasf sietl^lnapbthalenas an<! othara vmn raalisad* 411 
tha thrao 0on»|ftituents of thesa eomplaxai (tha ©otal ato», 
a baaio aitrogoQ ooBspouiJd md tha anion) oontributod to tha 
m 
AMIlty of th® QompXtmoB to forts oXathr^tts tm mill, AS 
dQ%Q3min0 thQ %yp0 &r typos &f orgaalo DJ0l©«iil«a tlist; war© 
ol^thratfid* Many of th@ troasltion tlomonts «m<! In parf:l« 
otii^Tf niokoli ooHaXtf mmiimm^^f Irony oopptr isnd slno 
vara founa to bo most sultublo. the antea oo«M b« a simple 
moao-atoEjto Ion iuoh a« ohlorido or lEa?oaitd«| or «i polyato©!© 
lom suoh CIS thioosraEkfitOf tGvmmt&f Q^immt&f .osramdo or 
ultrltOt GSiittir«it0 mmpmm&Q of tsho. type M(M)^ Ag (i^ere 
H • Itif Nl| CO| FO| Ctt| Z!i| tea « li buslo tl ooiapoaniS 
laoluding olootlnikoildti itn^ 4 » Iriorgnnlo unlofi suoh its 
, SCH, CliO|. G|.| Ka«^  m^ or foriaato) wor© istiXls@<l in thQ 
sopsfl?atloa# 
Baiyr aad Bulgitfj^^ roportodi th© oolahodral 
ooajploxos of %h© typo l~F«(iK)JK»glCfflg » toonail iloxliati 
li « pyrldirio dtrlvnti^os Including oiodtlriganido) proparoi! 
lis methyl aloohol mx^ auMothylformaaldo solutions* Tho 
llgand fflolQoule» were found to be bound as aonodontato In 
tran8*posltlona« Slasllarlyf th@ p^ami^notio bVm oryitfils 
of [Po(Ba)gLg]Cl.i^cl»r^gO wore obtatn«d^^ by solid state 
oxIdKtlon of tho oorrtspondlng CFo(BH>j^ gII*HgO by dry 
ohlorlno gM« Lator*^ *^ !^ brosildos of lroa{llX)<»<<«»b0nslldloxlm0 
oomplexti vlth pyridine and i%$ derlimtlves (inoluding 
nlootln«ffilde) were prepered* The derk brown oryetale of 
[FeCiW)gl»QlBr«naBr were obtained W the oxidation of 
\W&(m^ l»^W Br. The eompouaas were «Ughtly aolufeXo la 
MsgCO md almost Insolwt)!® In «atoi»t «thyl al«oltol aas! 
ttsher* the ©ffostlTrcr aagsaatlQ memenls and the Mosabausi' 
speotra show«^ th© IronCIXI) oompouiids m'Xo¥ apla oetiiheayiil 
with the %g gyound et^t© for the FeClII) |on# 
t rmai t loa aotal oomplexea oontsiftlRg Ugmis of 
pharia^Qlogical intofest Cltic»iijaifig tilootln^tmld^) hit¥<» ^ ^ n 
reported^^t Qmplmes of th« ty|)o [MIi^llHgCSGR) ,^ 
propped fey th« awithoa of ^# Ciif«<3tt sad s» C«rQa(3^1)* the 
infra r«<J spQutr^l aata iiid£c^t#dl «s<?a.rdia<att<?u through th© 
pytl^inQ U atofflf the loontion of tht-JC-S «iaa S)Cii hm^B 
aupported the exlutsiio® of a thtoey^ato^tsothle^aimto 
l8(5BjQifi:9io*. 'Fuptheri Konovaloir «t al^^^ studiloa» using infr t 
red spootriil taohntqttet the mod« of eoordinatlon of nleotl-
Hftslds (nlo) in MX„*2ale whsl^ 0 M » Co, KI, Cu or 2fi| «Jd 
X » Cl| and i^«p0 M » CO| Hli 2ii os* Cd| and I« » SO^  iind 
In CdXg»2aio wh®r© X « Br op x, Chlortdea wtF© found to hat?© 
mort coEjpIax atruoturo with two a^tlir© fi^no groups por «^oh 
nlootln<amld«« H«r« perturbation of suilno group was duo to 
ooordlrtation to m mmtal ion as w«XI <as due to tho formation 
of an H«» bond* H*il bond of 8Ulphato» Inirolvod only tho 
hotorooycXlo N of nlootinmaldo «nd th@ ooiaploicea wore not 
m 
byarogon Imaged* 
Sohftttdir ©t! al* • hmv9 if ©ported a v©s*y ln%Qre&%inB 
stuidy of the kla©tl<ss of the reaiitions of ir^toas H» 
Cglyoxifflato)cabiilt(ll) Qoapl0i:©i of tjh© tppm <3©(DH)^  
ana Cfi(DH)^g Ci»^ ©i'0 m^ r QRty glyoxia© Inolaaiag 
giyoxtm© luidi 4|4*-M!inittro(llpti0ttylfly03Elma| B « siiiy t e ^ t 
ImsQ serving as «ri axlai lig^.a tuelu^lag nimttnmtm)* 
Th@8« o^fflpowads wsre fo»a<a to reaot <iu«atitatl^®ly with 
teeaayl \xeomide in ^n^me ov ao@tiia« golutloria to yloli 
PliCHgpoCi>H)gB imd apCo(OH)^ B aoeoMiag to tho following 
aquations i 
^ o ( O H > ^ 4 BX >n„.,„.,„,„•,;)•• «Co(0H)gB 4 X C o ( D H ) ^ 
SCOCOB)^^ 4. ax - . « * ^ BCoCDH>^S • XCoCDH)-^ 
StfldiBio© showed tbstt both th« CoCDH)^  « d CoCDHJ-B^  
coisploxos wore raonomortfe In thoir solid forragf as «®ll 
m tn bene«ne 8ol*itlori| tnit th« Co<DH>gSg oofiipl«aE«8 ii«r« 
•saontlaiiy oompIoteXy disaool«it«d l» soXutlati into 
Co(DH)gB and B* AU the roi%ettons oxhlbltod sooona»ord«p 
kinotiosi aooopding to th© rsit* Xm^ ls[5o(DH)gB][^GHgBr]# 
AlX the results ¥ar« mogt roadtly accommodated Ijy «i fr««* 
rtidioal mtohfinism t 
90 
H 
Jl possible ailtevnuttVQ monhitnlsm Involirea dispro|>ortio»«* 
%lm of tih« Co(ll) ©osiplQXwilt foll<$M0^ hf m &i^ rem%im . 
df the oolmllsCI) «oi8pl©:s» QQ(m)^*. 
Eff«0t of posttloii and ohiiraoti»r of salDstttiiont 
m. th« staMlity of tt>o oomploxes of ooljaiIt(II)t ttlefeolCXDt 
ooppordD sad sino(II) was studi^*-*^® by potoattofflotrio 
aaa ipoatpopfeouomotrie ffiotteds «^ 3S ^ 0,2^ mtS lonlis 
strongth 0«5(B;H0g)» ths stability oonst^ts of tho oosploxo* 
d0or€asoa in tli© ora^r Cw. > ^t > Oo > M» CoatpaiflsoB of tlj® 
rotults with those of the eomploxss of othsr pyrtdlat 
dtrlvatlvos 8hoiii0<S thsit %h& highmf^ tho <tii»«o0t«itto»,eonit«siit 
of ft Itg»id| th« {3or« stftbXo wor« i t s oinaploicos* 
Copp«r(IX> und nioteoKll) oosplox^s of pyrl6iiio* 
3»o«rbox)isii<le (niiiH} una pyra»iG«»2*o«M?bo3em8iao (pyeiB) wort 
pr«piir«d''*^ «nd th«ir itruoturaa »t«dioa by at^nrifig 
diffui* rofI«otano« flptotrftf i«P« •pootrit und »sagnotlo 
moaotits* th@ covpXcxis pNpAi^ ttd ir«r«i CuClgCoiiiilDg^ HgOi 
HiClg(ai«ia>2, CtiGXgCpy«H)gt cuBrjj^pyaH)^, Cw(cio^)g(py«H)g, 
SO0 
jllC1^<l>yi^ >g»SHgO and Ca(pia?a)g# All the cmplmm mr^ 
ditSlGviltly mlnbliQ la watsr «n<l wer« stable la «lr^ I^*** 
TI10 ootspXdx«s @how9di norzaal mt^aotlc taoaeats stigg^stlng 
0QtQh3dr^ struct urof* All tho eeppoF oompl^ aEos fkm m 
tsroad dbsorptiim baind let tb@ iSlffaa^ 70fl9<»tiit<»o ^iieotrft 
at 600»800 a^ L due to a d*4 transition* Klokol a6®:pl«x^§ 
i}boti©d tlir@0 dlstla<st kmaa duo ta the dw<S trMisltlon iMim 
oatlng t^piool 0et#K3drsiX oospl©X0»f Straetures of ths 
eoB^lexot «er© dltfiao<! Into thrae groapa 1 1st group vbmm 
lialog^H and H (pyrtdlr*© or pyrasslia©) atosis ooordlnat© to 
taotalsi 3!idl group i^cjro OC«»!il^ o> atoms ooor<3iniKto| ^<l 3rd 
group '^hioti ii€ '^ iiC i^3^4o) ooorainntloti* 
. SagQtt© ot ®l^^^ laolatod % awm'teir of ooaploKos 
by alxlng csotal ohiorld© m^ llgana lis wator or ethanol* 
Tho tnfrii rod spsetra of tho ooinploxos woro oompisir©^  vith 
those of tho llgonds tteiaaoiwoe iwid H-4outoratodl oompl«xQ$ 
pr«paro<5 la DgO or BtOD« On the bii»ls of tho bma antigmiBQftts 
ooppor oosplex of nleotlai^mldo was suggestoi to hav© th© 
follovlng struotura t 
Ca'SH 2 
r 
ci au ci •H^O 
2 
.g. 
J 
Th« Infra ,r®d speotm of msliA<6» of <<»pl«oUnle, 
nlootlnlQ ^ a laonicotlnlo mids m%d th^ir csomploKoa vttb 
oi]]pri<» ahlorlda C'Sil| isild#«CttCU wore inv«stisat«sd !^ 
Aataov «t aX^^t flie 4lff®i?«noo b«tW9«fl tfe© ^yntuetsrlfiral 
of th© complex of <mp%QQXimwAi® ^ieeraased ^ eowpta^ od with 
thfit In the spteti^ UB of th^ fr^a iffimsl* fh@ pfHAim ting 
irl'!a»atlori froqaeaeias wsy® «hlft©d towartls lowsr fs?«c|ttonetss 
in th© apedtrua of the eompisx, wh«r««iS tH& CiO stretehtng 
freq i^iaaisy sfemmino^ nearly eo»»tant» tlitg indteato^ that 
o&pp r^ cit<» «a3 l5on<30(3 to th® nialdt mi«l, pyriatn© H» f h© 
doortas® #f the fr^qum^ diffspsiseot Ijetnten th© fla|wi0« 
tfioaX smA syanjatrle^ amine bunas waa not observed In the 
spoQtra of the oospl©x«io of ntootlnn?si«3« «nd Jlsonl^ottna* • 
mlde* Konoa thci linteng^ In tli@«© oomplexes ^49 suggested 
to b0 through the pypidln© H only. I^ h® ooppor(IX) 
parohlornta oomplrnxm^^ of pyi»idin«©i«?boxy1.lo mM smiAea 
In aofttonltrilo «ui<} propyXone otirhonato usaaia hnvo boon 
studied by ©leotrochosaloalf Infra red «ind iflalbXo spoetral 
toohniquos* In fio«tonltrliO| nlootlnnsid© fmd Idonlootlnninldt 
appoftrod to fpr^ tho reap«otl?« hoxnooordlnntod ooispXox 
speolos ulth tho ligsmds taonoooordini^tiid to Cu(ll) Ion 
through tho pyridine It# 
im 
The atudi©f on th© stiiMJity of silv«r(l3 «orapl65id« 
at «oms 3- m4 4*8iibstltut0d pyrl-Slne^ iinelMim nloott* 
aoPt«ilii ooaiploxQs of the trmaitl©!! ©lemants as oemp^ opod 
to thoso of other raatidi sine* ttm ttm&itlm 0lmmn%$ oo«ld 
mm for muXtipX^ Imndlng %m§@r metg^ 4 orbital @I@olsron0^  
nhieh ma absent In non^^transltlo!! iil@iii@nts4 In ths oetSQ bf 
pirrtdlns^tbor© ralght tea isn ap|Mf«ei«bl® tendency to aoe«pt 
electrons from the silver (I) Ion booawso of tb© jposon«noe 
gtmotiaro (B)| toadlng to rovorst me of tho rosonanoo 
straoturos of pyrtdlno C*>» 
» • 
(A) 
Cortaln compounds (Inoludlng nlootln^mldo) eontoln o3,ootron« 
attmotlng groups ^ d «ir« oxpootod to deoronao tb« aleotron 
density In the pyridine ring* In f«ot the»« substnnces we 
a l l suoh mok bates that the pyrldinlutt Ions fire l«irgely 
dlsaooleted In water and reliable vnlues of pKa were not 
obtained* Groups In the deposition (es In nlootlnguslde) 
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. can not oontrilml;^ to thla %yp9 of w^n^nnrntm tsnd the 
st«blllti«« of theso •QQmpXme&- wt6 sKpootud to laraitl^ 
mrrQ%mt& ^ t h the tjass strongths Qt the jp|rridla«ia* 
of th0 oompl0x: aoKpounafiit of CilX^ C%^ .«r0 X. «» CI*, Ihp-* or I*) 
m^ Rtoottnsmidot Sot siitui»at©di soliatlons of C^ X^  im« 
nlestliijsaiilo (laolnff ratio of CdX^  i nio •« itS) woiPo pmmeA 
%og&%hmf aad nero itir^ws^ for 3ii4 lieui*®, th© i^:itto orysta* 
lltRo prsotpitato lita tho mmposlttm. CtSX .^»2»io# flio^  soto* • 
Mllty of tii© eospotmds In water va# foima t« tho or^or 
CI <• Br < l# ftoo ooajpomd® -^ of© ha'^int lilgli thermal 
stability m<3 Eielting points mi^ ileooGiposittoa tompor^ttiro 
dworo^ocl Itt the ordor 01 > Br > I# tlm malm ooRduetaneo 
sadsoromentt 9how@a that CdX *2nilo tNiro trlloDlo olootro]ytoa# 
Conduotometrle t l t ra t loa of niootinasddoiZt) ond 
Ifonlootlnaaldo (Q) vlth goranQiuia totraohlorido lo HOAe 
tnaioat«d tho fornratloa^^^ of QwGX^^m, md 0oCX #^4Q| 
r«ipootlvffiXy, « i^Qh w«r# Idontlftod 1^ X*»riiy nad tafra 
rod tpeotroi* 0fA «nd vroight lo»s on hotting in tstr ahoiir«d 
©ndothoraio offoots at 220 and 947® for tho 0oCl^,4l. «ad 
aoC;i.*4Q ooQpl6%«s oorroiponding to loss of 0!C1| and 
A ««cond offoot at 304** oorrospondlng to fonaiitlott of CleO^ » 
1.04 
Wheo hoatsed in mgon th© f i rs t «ffe€ta oectirred mt SSO 
ima 98D**, ooirrsspoiwSing to ll1»&fti%tm of two Htoledwli&t 
of ligmdt aftd two Biol»o«l0s of HGlf sa^ tiie aoeon<5 effoets 
nojf© iiot!©«l at? 005**, preduotng ft produet %flth » hlgb Q© 
ooiitont* 
ligmd atwl «a$ Qiiite ©arl^ f sy»th08la«d[^^ bsr tfia reauction 
of gl^oln# itnii|rarid# %dlth sodluos nn^ ^yX mlatMoXf dlatllloil 
Intso hydroehlorie iiot4 imi isolalioa as hydroohlorlde* 
Parifleatiott^® la ©ff©ot©a 'b^ r ateaolviug oiPu«« piporasino 
la aootons ana H0.,«leaa<S.8a to pr@olpllsat©: tha dlwatnt© 
soleettv^ly, fro® vhtoh plpey^alne can bo yegonoratoa In 
fife" 
substantially puro fjpom* fho oospoima a«^lias th® followlog 
formula t 
3 ' 3 is m 
On« of tho «irly oxMiapIos of oomploiE forMfttlon 
Is the ploiii'er vork of Bdluoii i^o propnroS sciXts of tho 
formulii [>l(H2O)0]SO^»Hgao ,^Pip» (I) (vhero M « Mg| HRI 
Co I Fo» Mil Zn^ Cu or Cd) by slaeiag tvo solutions 
oontninlne (1) S«*9g of tho aotia tulphut^ in About 30 stl 
10S 
wflitoi'i (11) 3»5g plporasln® aaa 1,*Sf»S a l ^0^4 ^^ «t>6ut 
30 tal matoi* ana coneantrfiting to om third voXtna©. f ho 
t%T»t procipltiate was found to b© th« puifeit* fh© aiaag@n©80 
salt baeaas© <if I t a aoluMlIt;;^ ana th« Iron suit l^ oQaci^ a 
df I t s aaseeptiblUty to oxidation ©^r© tli© sost dlffloult 
to pfcpnr©* fhe str«0t«^al fopsniia ma efstabllshsd bisr ttio 
folloiilng mQhmgQ r^mttmB « CllCC^^ClfHg3g)< ]^^ ^*Eg60^»Plp» 
(M m Nil Co, CUf c«!) I s forffltd Isr treating 0*7g «f I witli 
two ml > ethylQnodlgaala® hydpat© In a raortaPf addttsg 30 ml 
08ji ©thanol tad stirring unti l hosiogeaeoiisi th© mpp^it 
ooaploxg treatod In d thin layer In a vai«ii«ia daalo^tator 
over PgOg with dry HH^  fowas [0iiCflKQ)^]S0^fSg^^*Flp| 
«tfid 0#6g of tb© nleteol sal t tn %0 lal pyridine foriaa 
[ltl(CgH^)4(HgO)g]^4*Hg80^.Plp. 
Slnoe thoHf q^lte a l^g« number of oomplctx 
oo3ipound8 of plporiMilne with m©tal Ions via , , tltunliaia^®, 
00bratl39tl43Hl5^ nlofenl^^^^t^^^t^^^ 0oppor^^^»^^^^\ 
»lno^^^, iaolybd«nm^®*^^, pallfiwlltta^^, slliror^^*®®, 
o»3B>l«M^°»^®^»^^»^®°*^t t«ngst«n^®®»^^®t plfttlaia®^^®, 
iaoro«ry^^^»^®^»^^, thorttaa®^, boron^^^t gormamlim^^®, 
eolonluiB^''^*^'^^, lndlum^^% ttn^*^^*^^, tollttrltiai^^ <md 
Msmuth"^ ^^ hav« b««n reported. 
%tm 
Aiigu8tln and Langonbeck^^ B^MIBA th© <s^t^l^tsto 
aetton of oli«latos of plpermnim mid other o^ pgmiio mmprnm^s 
on ttie dsooaposttioii of fjydpogta poroadLdo* Th© oooarronoe 
of ooordlnatlvo im9t;ur«ilso<$ oholmtos favourod tlopoaltion 
of HgOg ©a ttio ooatrnl mom aa<s# thiist feho eist<al3 t^te 
aoooKiposltloa of the. subsftrsto* i^oosa amino dlsplaood 
tibo ®<i«illl3Pl.Ufli In tho di^eetlofi of the tatailsrtioulXy 
©ffootlvo Intormoatafeo*. At a m t a l t ilgand jpatio of 
3»tl (10*^ fflioU/ 3.00 ml of laoftauroa aolistioa)! no aotliratton 
of Botui through ohelato foriaattoa uas ofesoi*v©<l« fho 
iiQ»gmose«pipofaislmi oholnto t i ^ fotina to bo tho most ooti^Of 
%iith m mmO^mmi k t^alno of f7|0Qa> C^  i i tho ^ o t l M t frtm 
tho oholato»ffl0t*il jfoaotlim sua t s a jaeaooro of tho aotivatloa 
of tho laotal thfough oholato foi»!iafeioa) # SiEpefliaoata en 
tho dooompoaltion of HgOg CI- oMor) woro oai?i?lo<3 out nt 
0® sad SS '^t pK 7*0 ((»oototo bwff0r)f tmfH with an In i t i a l 
HgOg eoRcontpatlon of 1 milXlaolo* f ho aadoooiaposotl hyayogon 
poroxldo vas aotoroinod lodomotrlei^l^ and ohookod lamomo* 
tr ioal ly. Control oxporltaeat* woro don© at 2S**» 
MitalUo piporMinothtooj^tteifitos hft^ o boon poportod 
by Qroou ot «1^ - «ho proparod oonpIoKoo of tho tfpc 
(MCPlp))(SC!l) whoro H « 2n^% Ci^^ Bg®*^ ! Co^*, A niekel 
oompXox WM mloo ppopoPod iihtro th© molar ratto «l i Pip t ^ai 
im 
i s It 01 4 imim%iV9 of ©t«tl«p Cai(Plp»CSCIf)_*Pip(©3H)„ 
ojp (»lCSCU)_^)(Flp)gt, 1?h8 eomfleates «!»• vm^ slightly 
8oiiit)l0 lis ooI<5 wateri ©ttiismol, iitheri noeton©, ehlof0fdi«© 
m,d ^ioxmidf \m% mn aolubla la ls<»lXing «#at«ry fi^ monlit imd 
mineral aolds* fh® ordtr of ittQy^attng noltibllllsy la 
wstser i s Ci -^ 2tt •#• Hg •» Co- .^ Hi^ the td»i>l9iEes m&-
staMo ift %lr aaa to h©«sS; Cl^®> 1»»fc th© laerctjfa^  ©ompltx 
darkens al^wljr la GXT^, mm^ wmpMty m h««*li5g« Wm th© 
.preparmtlea of (0iCI*l,p)>CS(^>2f% ®^  SSL^Sii wan a i ie i t© 
8»i©g CiAq •SB 0 in, SO m% nai^f laja a ^wi mX %^$ m^wstm^ 
ptpQ»tkZin0 BQimiQn was mMoi to 11 ultft. stirring* fh» 
pr3@ipi1s&t« ^»9 filtoreif unshii ¥ltli an niUBOtan OfB $ 
plpipaaln© im-d 0»9 ll M^&2W^ thm with n f«» s i naterf 
ttsdn othnnoi nnd ftthorf (Sri@«l in Vitouo »nd ol3rt«iln@(3 na 
oolotifloss oryatalXlno powd«r» Sltall««rl3' pr®pnrod wer® i 
(Zn{ni>))CSCfl^  , «hit0 orystnisi (ag(Pip))(^H)gt 
(Oo(lRlp))(SC8)gf isloiet ailejpoepystnllin© pondar; 
<Ri(Pip))(SCll) ,(Plp>(8C»)g, blnlsh nioroorystalUnQ powsSer* 
4 fii«thod for thfl d«ter8»ination of plp^mslne la itXao given* 
Hi«b«r «nd K6i««r^^^»^^® aiide a study of th» iaetia* 
nltrogon oxido oo»piox,». Th«y found "^^ ^ th«it dlmorlo 
dlnltroayliron bro«id«, CP«(KO)J3p]g| raiiots «ltsh bidontnt© 
ligfinds oontj»lnlng sulphur Mid nitrogon to fora ionic, 
WB 
parmaagnotlo ^Inltrotyl &ompXB% hmlldds of the t^^ 
laoludlng pipgraslne. Fiii'thor^'^i tfooy oTS»s®rv®(! tfeat 
bldent^te Mg^ds (HL> vlt^ sulphtir ^ d nitrogen donor 
atoais oloAV^ [Co(IO)gBr]g«n<S foria aiarasignetlc. , iontQ 
©OEtpounas of the typo [CoCliO)gCHi»)]Br« *i^ h0 KH strttiihing 
fr3t^#neio9 aro dlsowsod in terffls of tho isot^plo 
nitrosyllron eaapomi^* On tha bs^is of tfeo ^0# foro© 
oonst«ant«, i t wiis sfiown that the HiO ?>ondl atrongfchs 
g«n®r!!ill^ dooroftst l^ois oobalt to iron* 
' I t «st8 Inv^stlgfttodl.^ '^'^  that nlokol hmlldoi roiiot 
«lth swbstittttoa, Hfflsoniuis ti#dia®» to giv© HtXr»#teK 
(X •* Ci'i Br I te » iwBiaos Inolttdlng pii^raslao)« fheraogmyl^ 
laotrlo me^ttremontd show th^t tho h^drnted ooTSpoimds IO0O 
wiitor at 60»160** ana laX at 1SO»SOO*'» fho oospoanas oboy 
the Curie-Woias law una lia^o ciiignQtle isoaonts in tho r*«ig« 
3»X®*3*S8 B* M», indlcntlng oot«i»oarally ©oor«Slnat«»d 8i**« 
Th« formfttion of oomploxes botti^on pip^msino 
and o«dniM»(|X} or oopp«r(XI) in aqUAOUo solution yim» 
9tu«li«d^'' by Bi#rn»-typ« fornmtlon ourvos* For dotor-
mining tHt oonc«ntrAtion of th« ligmmd m% squiUbriua 
«ndi h«no# tho fornntion functions^ n-pot^ntiomotric 
meftsurAmenti w«r« dffdottd in oolls oospriaing tbe 
tm 
I>lff0r«nt methoda ware applied to oorpdots th« foriaatlott 
oon»tiiixt; if^lues nWimitm& frisa 1^9 ferias^lisB istti»ir09| and 
irejplft«d cxptriaontally, thtit <tfifflonttrstlng th« sultabllltsr 
of the ©©tliodit 
.. fymmt'Qphf^l mmponmn of soxl* mid quimiumw^lmt 
isolyMeauffi .«©r« pr«p»rod fey Melnl^^a snwS HatJiswin^^^* 
Fr^pfirattoa mid cffearaottHuattOft of the following ooaplaxot 
wara do£iQt plp9rASiln« atpFi*<»0at;e«^ t^oolS^1^o»iitd9 
^Ji. Jlg»®JJ| plpefnatfis unit of juoiad* •an^  aipyrociitJiofeol* 
/HOO«R\ /koO*E\ 
«0l^ l^ i0 «^i^ »f \ K-^ H^^ ^^ ^ Hild ' U i j ^ ^ * " ' 
C.H,Jf„«4HgO« All th0 oosipounas ar© iaoi»« oy lots highly 
oolouroa* the ronotlons of th« t«trft«thylamaonlti» s^ l^tii 
of tho hiaopeiitaQ^bonyX»oIsrt>d#rtUB aiilons i#ith taints 
huve b««a reportsod^^* Mono* und la some omso»p bis* 
(•aln« ofltrbonyl) a«rlvfitlv«s of isiolyMcnum wor* obtSfilnoiS 
d«p9adlns on th« h»io8«n of tht Anloa* In «qa<ious modl^i 
th« riftotlons inviurliibly g«V9 thii aonoCttstlntpuntaoiirbonyl) 
ttolybd*nura ooapoundu* frlpatht «nd SrlvAstftVA^®* al«o 
prtpnrod «alnonoiybd«nuia oorbon^Xs* Mo(Plp)gCCO)^  Mm 
obtainid from the rtmotlon of mols'bdonvKa ostrbonyl and 
no 
AQtevminoA*^ for the etmpXm^ew of ©Iss^ e^esberQa flag 
o<«flpetiiids (tncluaing plprnwrnnine} m^ vitrloijs metal ahlorldss* 
the TQmtlon of ic|UdOiU@ pip«r«k3tn« ana Zelm^M ^nXt^-
CI£[C^^PtGX ]^,Hge> gme a aiaaapoma CnCl^t.C^J^>g*-
(e^Hj^g) (I)», Tli« traas-tStreotiw proportjy ©f the-
0%J»yi9no group isiius«» tti« p%pm?n&%n& mol&mte to oe^upy 
n !s?ldgl»g position |»9ti«0ea tyi& plmttntm fttoiat» the nitrogsn 
atoms botfig Unk@d trim® to tht ethylan^ g^oupa* tho 
piperaatii© taoloeult i a th is ©as© wouXdj for atorio i*@«iiens|. 
probably have the chfitlr soriflgiirntlon* f h® ahsojpptloa 
sptotra, in g0n«flp«a.t of th« oemplaxos of th© ty,p« 
H(a Jf,«8g) <M • ^CXg and HgCig) oloaoly roiomMftd tho»© 
of tho *»bj?iag® Qfmplm^ (I) «idi of plporft»ino in solutloHi 
hat in some rogions vera r«ith@r mor« ooispioie* It mts mtgue^ 
that tho additlonaa. nbtorption btmdo oaw Got bo Sue to K-H 
vibfiiitlonsf IIS in tho ooMplox Q&Q%ACJL^„) oon^orsioia of 
m gpoup9 into !fQ oausos tho ohifti»g of only t ^ poakd 
to lowQP froquoney vaiu«»t I t i s posoibXo th«t tho i l ightly 
moro ooaplojc nature of tho ipootrci of thoso two oos^ pounds 
i9 duo to tho fomation of Immern involving sjcial «rad 
oquatoriftl positions of tho hydrogon i^ toms imd tho aotftl ions 
about tho nitpogen atoais« 
'winJHMll 
Study on tbo eoaipositlcin of plperaatn© o<sapi«3toi 
W lodlno-morowy eoaplmjE, K^gl^t aJid i t s analytical 
applioatlon wms ©arrlsti out by Piak^®* ,^ On ©xamlalag the 
<»omposlti0n of insoluble pipoolpltistt* produo^a in plp^rmzln^ 
nlkaiiiio ^tsootts solQtiotii to wbloh ^^$^4 »«3 addedf i t 
wm foma thatf if tho K^gl^ i s iaaafficiontl^ uddodi 
the aolt ratio of piporftsia© i»ad Hgl in th© prooipitntod 
pfoduot la oQly l i l i liut i f i t i s «o£o@.30iir@| %h0 Tmt%0' 
i s both i t l tmA li0« liien mll£(%liao aQti^ ous pipe3?«tiiine 
solution ond othoreol BgXg soliitioii ^oro ahals«Ei togotbQr» 
the laolo rat io of th© ppodaot- wa® 111. Me^sapiiig tho 
solubility of piporiusins^Hilg oQOlppod iiith tb« nolo ratio 
of 111 in tho KI iolutio&f tho sppiwont foriaatioa eoBstunt 
w«ia 1#1 X ltP^*^f %miob i s mbottt 100 tiaos thfit of ^^st^* 
For tho piirpos* of mia^ lag & diroot piporiysino <}uaiititativo 
armlysiSy without oHwinatiixg tho lisitor from tho piperaisin© 
aolution sumplOf m tmmmis^Q qutttitity of K^gl^ mm uddod 
to tbo aqtioous alk^iao oolistion of th« f^plo only to got 
tho first proolpitntOf «rtd %rh«(i| mftor tho f i l t ra to hud 
hem aoidifiodf i t wmn tros.tod trith tigOlgi thon tho EI 
vhich was produood on tho f i r s t pr«oipit«%to^oh«ngod into 
K^gl^, Alk«ili2»ing tho sbovo isontionod oolotion agoini 
ono oould obaerv© tho piporaaino-Hglg prooipitation i^ioh 
w«a not oomploto in tho previous prooossf thoroapon* vhon 
mmi0ntm^i3^ EI iolutio£tf tho pipera^nt i s imlMsAt wx& 
tor tlt»afeiii|- h^© pipmmUiQ^ ya,%h n mi BolmMm^ one emTu^ 
l i s mil»s«f|ii«itJ polymeflBntioifi liy psrro^l^sta'.lti the ^iia©a^« 
®f (liiiisth|riiffllnMlboi»iiixe (K«j^S^^) wore t^ 0|Kii?ti5^®^». -It 
dlp9l@*lioinS©a polyi8«r la nielli tti© siwpoiid rlRa«^ti?ogtii. 
lieating thi^ adauet t» the pWQ9miis& df diio1,^ 4«d plporaslite 
ironic Isad t0=S»C^)H= pattoms serrlJjg to e^ mQet* the 
c^ HgSg sftnga 3&d 90 form a «tre»ig pQl^mmm- Alm^ thm rm^sO^m^ 
•=• HM!g situations v&nM m% tSB ohsin^tei^sinaX boonuaa t ! i ^ 
notkia 4iaoari2tt id tbo mdnnor of (CE^)^Mg« Itwm tmm^ 
%h%% piporosdno oouM tBrnme M^ fi?«i CCHg>j^ lB^gt: fojfiiiiig 
CCHg)^ 8Hg «n4 H H C ^ H ^ . ^ Q * |*O»S of liyarogoa nouia l^ fflart 
HSG^HJiai iolttMUsoA tjooaaso ^^^g^^^^g vouM oomMKi® 
with i t in tHo nasnnoJ? of tho lyfBEg aiBsoriaation* f li«m tb© 
Mauot of aiborais^o at ®n approprii^® teiapayRture «ouM 
proaao0 C^Hg(t?S^g^g# In fact tho aothc^ suooosiaoi* AleOf 
a atX fljixtui?« of (CBg>j^B^g fim C^BaCirB)g at SOO** foyaseA 
itfhteh lam meld roatatsfiti M4 not subllao tmder iraio«tmi 
and reiaalnedl solid at 300^» 
HoGolm"^ "^  prapmmd addition ooapownas of indium 
tritfiiooyaftate*. I t mm fomid th^t ehangts in ttm i#t« 
spsetptisi of th@ thiooyatt^t© group «f@ rolato^ to ehang«s 
i s th© ©ieetroriogiitivity of th« Ug^d and the raethod of 
pipdpariition* f h« ^ H i»y, bnads i a the apeetipiit!; of 
btspipsr^gine indluia tfittiioeyariatQ were laoatly slmrp una 
showQdi the absono© of SCH bridging groups* I t i s alroiidf 
known thnt for th© ootgOioarai eo^lox or eorapXos ion 
ther© m& two G I^ stroteliiog iso<I^ St '^^^^ infrm r«i notiire 
for the ois oonfigurationi while euly on© i s notice in 
tho trans oonfigtsration* Thasf if pi|i#ra»lno is behR\?lng 
am a bidentate i i g^d in tho oost|»XoX| tb@ @1« ooordinato 
41-ionic formulation InCPip>g(iC8>|sCS^ fn ^os«ibl«« thm 
strong sharp bJina at 2070 om*^  woul^  ariae from tho thio-» 
oyanste ion and tht 2120 om*^ band froa the t r ^ s f|i>s of 
tho eomplox ion» Whon tho prepjwpativ© route vaa ohisngod 
Jl^^ 
fey aslag m «tli®r mlntim of IninCB)^ m pal® f^llm 
Bietry Ims aLsO' lS9©« fotina f<ir « Inl^' ^ a pip&fmzlm 
Q^mpt&Xt fh@ intr^ rei ipsrctipa shows tli« ©hangts ta. ttie 
0 ^ ir@gl0n liat jmlss out the praaenoa of fepiagifig ^5i 
wifFe <ih.ar^ ots©riis9:a«. fii© ©Js^ istea^  -atsiftt for tfei« tittCII) 
adittoli Willi I 4©fi©rs f$lm®t^ .piralltX tjh© ^Isasl^itf of tfet 
'ligaaat* f fe@ alMlwItf ia %tm Ummhmm iatm fw th© 
ttmplexw «li:0w» tsfeal «bt3?' tss'^ ^ miAlm tin mv%itmmm9# 
Slue© tters i s a© mlAmm for t!ti« pmM^m&'<it twe a»i*c 
iPlRg' s1ii?0t<&blng fr#<ni®aei#» tu tfaa lafra r®<S Bpmbf^ of 
the plp®r«iiio 00apl93KtSf Uh« i«t« ar« eonslstseat with a 
pO'lyiaoyte stifuotur© of th«3« eoaplssEea smd suggest tli«it 
a^ aauots ara yi^nkty tmMm^ to the metal* 
l%& 
<l|ltlWW«W<»»»»«<>««lll»in»lillwlii|ll«riiw«i(Mii<iilii|-1 IIHIKII i m M ) — H W 
aroafl Bnlphm^ (a*D.8*) wer© «s«sd for the preparation of 
t h e i3C«Bp3,,0is«0# -
Preoideation of tti« CompXauQs i 
•0liler|<lf »if tiroayl. aulphfit« wer^ raiir^d la th® tsol^ rat io 
»f 211 kesptng the umlae tn slight exmm* fhm wiimnr& mm 
mmm&d an n v^ter \m%h for a f«v laiiiutts fm<l the ifnimllslng 
preolpltats was al3.@i«»ed to eool ^t roots l@8tp@Fatur'9« I t «asf 
tihsiii osntrifttgodt vaaiiod with «i sumXl ^olii8i« of «ttt@r und 
fiUftlXji^  Mith oopiotas tmo^nt of mothnnoX sni^itrQl tlmosf the 
pro«luot| thus obtftJlii@<lt ^aa driisd In irmotio «t pooa teaparm* 
turot oth«s> oos}ple3e«8 More propurtd l ik^^ i** 
Aattly«#a of th< Goapltxog t• 
Th« ooapl«x«9 itforo aonljrftod for onrborii Isydrog^a 
end nitrogen. Chloride m6 suXphsite voro ostimatoai ms alXtrer 
ehXortd« and burium iuXplint« 1^ tho raothoda Bi«iitioti©d enrlior 
U6 
it) m^m^nrnx of X^oyjua i 
A w(ilgli0d affi0v»3^1$ of the 09mp].Q3c ^ms ftisad witli 
fusion six1:ur@ Iti a pXfiliniim ^molble imd thm ftiseiS miiss 
«8i$ 0Xtr«iot®d wltti atltttJ® t]^ at©«!iXoi»to i^ld ttt ^ benker* 
the solution vas than boll«a for iiboDt IS itlnutas mA lOi 
aoXutian of O3E^IO aoid wits ii(S'd€4 to 1% diov^ itfith 
coastmit stlprlrig* Th« solution waa ullowoi to oool ana 
$titfi(3 ovoFnighl« fh^ proolpitato urns fiittt«<l through n 
Wh^ tasm (Ho«4@) ft l tor paper mad waahoa ¥tth a solatloft 
eofitiiliilng ooftoontratod l^ctroohlorlo ael^ iwd oxatUe ajoidf 
tmd flDftXly iflth dlatlll«4 tiisfttarf I t wm thoa iriod at XXO^ 
in t»a ovfit), ignitod i» n all.lO(» oruoiblo ond i#oi#)9d ifts 
IhOg. 
Cli) ggtiamtlon of Oraiilaffi t 
A w«ighod qumtit^ of th« oompXox Mm fusod with 
fusion miactupo in m pl«itinusi oi:*aoibI«* Tho fuaed nass urn 
oxtr«Qtod vith diluto sulphurio oidld in K ^»k«tf m feu 
drops of aethyl r«d indieator wore added i find the oontonts 
of th« boabor bolXod for about ton i8inut«8# Tho solution 
U7 
yim troiktoa i«l.tb n <lll.ut«» mmmt& solution until %im 
oolour Just bsoeraos distinctly j^illow (th« pr«clpitat« 
also is y«llot!r)« the ppeolpltiat® vn9 hsatad fos* a f«i# 
lalfiuteii aad filtered tlif<»ug!i a Wliatiaiiiii (^0«42) f i l t e r 
paper* It mm tfastisd well i#lth ei h<»t 2^ solutloa of 
mnimoriluis nltr^ita and finally with, dlsti l led iiiit«P| dried 
mid Igtilted 1» m sl l loa 0ruilbl@ and wolgfiad «s t7^ 0g« 
f ho Irifr® r#d sp«etra of tfe« llgarids and th© 
aomploxQa wro reoorded with Perlcln^llmQr lafra Cord 
laodol 137 a (la th© ruiigo of 4000*630 m'^H using KBr 
pallotst Stcasdwd 10*^ M solutioas of the oospltx^s Moro 
prapm'od In dlmstfeylforiUOTld* end th^lr »olair ooaduotanoes 
v@m tmmnm^ oia a Pttlllps PH ©soo oonduotlirity b«'ldg©» 
the ttmrmo$Vfm of uaraaluffl-aorldla© oosplfix was rooordod 
botMOoa 0** ftad lOOO^ C «lth a boatlag rat© of 1S®C por 
iBlnutQ oa a 0u Poat Tjiormogravlwotrlo instrumoat model 
lio«9S00* fh« nalght loss (In ng> i^s plotted «igalnst 
tofflpsratuFs* 
ms 
Xfe« ehfiEiloal anaiya©!! CTi*bi# 7) of the eosploxes of 
th©i»liiiBi(l?) ohlorld© m^ ai<HKotjr«nlaa(VI) sulphsto with 
aoftdifiQ, S*anilni9p3ri*ldln(i| alootlnasjiao and piper*j»lTie 
and enlQu (crhlorldn or sulpiiiatt) Dstabllsh the following 
ooiapo»ltioria for th« eoaplaxos t 
f h (Aoridi»o)gCl^ ^8#18*^^4^^^ 
fU CS«Aialfiopyridia«)gCl^ hifi%2^V^^ 
t h <Kioetifi0ffltdo>„Cl-
^l#l8^¥4^sF^ 
f h (H;papii«ia»)gCl5| 
*^#20^V/^ 
OOgC Aeridine)30^#HgO ^|#ll?^7^ 
tJOgC 2»Aainopyyidin«)S0^ CgK^^O^SH 
0Og(Niootin«i!aid«) SO^ V # 2 % ^ 
OOgC Pi porasina)80^ V l ( f 0 % ^ 
Th9 fflolar oonduotnaot iraltt#i! of tha <icmpl«!Xds 
of noridintf 2««ffiinopyrldine« nlootlnamido aad pip«rA8sin«' 
of thorttta in dlmothylforroiaidt at 10*^ M dilution are 
13?.7, 163»S, 1S7*S «nd 146.2 dhm*^  om^  aol©*^ itfid thos« 
U9 
of antnima mmpl&%m «e» I1S«8» @S«3'f i3,«8 mi 0S«3 
t ib l^ with thoto giviBi ^ 8«s5ry^ '^ ® wlno reported m^lm 
otiMmtimms of SS^O, 3U30*»I7O aa«3 200*M0 Oh®*^  SE(® aole*^ 
fm Xtlf l i s «ma Ii3 eXoetroXytos In aim^thylfO'mn^d^ 
at io*^ H dllutloftt 
!rhQ iifa»|ri sulptiats© oomplos; of (iorldlti^ wns tlioi^ 
to hsvo ono wQ,t@r aolaotilo 1^ oXomnteil i»i<^3l9« fhis 
ooaplox was. swtojootod to tbsriaogjravliaotJPlo aanlysls iililote , 
s^oiiod thtit a i(^lglat lots of Bw%B$ oosia^s at ' iSS% ^®y«a9 
tliO' tboor^ttoalijr o^oiil^tea. «#|ght' lots foi» oo©' ^atof 
tioiooiilo in ^^W^«: I t ®«y'f tlit?ofof@» bo aafoljr oc i^oludloa 
th!%t tho wator soloouis i s ooofdiriatod t»M. isi <iot Imttloo 
wfitort 
la ordtP to asoertain tho ttatwro of Iwmding 
lMit«90fi tho Uganda tnd thorltira oi* tartmltimi tli© infrm rod 
9p«otr& of th« QoaipXoxos itoro oonparod itftth thoso of tho 
Ugando* Tho l»r« spootrosi of mortdlno showa laodium 
ttttooilty band du« to Cd ttrotohlng trlbrationa s t 314S oa*^* 
Tho C « C add 0 •» N vibratiouo oootsr at 16S6(»)t X562(jn) 
aad 151S(s) om*^  • On ooapiox^tloQ »lth thorium thoio 
shift to hlghor fro<ju«ncl«s viaSii I634<vi>f I6l8<w) and 
Xdd3(9) o«*i In umnyl oosiplox only two b»iad» appoor At 
htghijp frequottQles 1«#»| X647<^s), im2{m} GISTK flits 
shift of th0 0 M G aM G » M tfihemtiom t»<Si0at«?s that 
tti0®« laatals apo eoopainat««l wtth the nltrog«a of the 
aeriain©* Th« flag vlljratldna and CH dieforsifiitloa® whloh 
mawp at 117S(ia), U 6 3 ( M ) , li4S<o)| nS4(w>| lOOOCm) cm*^  
in tli# fre® ilgi^d sh@i« n shift to^^irds highsr fr@^ii€»oi«s 
in th0Fi»« CU86CiB)| %t74im}^ iWCw), 1136<ia) ana 
1004(M) mrh mA aranyl {U83Cii>| il43(«)» WlBim) tstsTh 
Th© btmas at 3333(ti) ISIJS Sl7S(*r) @®*^  in thorltm miA 
vibrations* th» uranyl sulphate oeaplex alio has Ijaaai 
at 3413(w) «a<S 3a79Cv) sa*^ n^lch tr® uteaent ih th® ligaaa* 
flttt«« isi(^  iNi' 4u« to th«i fimdamftital vih^tktlGm nf tho -
wiitor rsoXoQiai® pr#s^t in thd o(»apl,«x* I t i s ftot pos&lhlQ 
to i^aiga an^ haa^ for coordiasttd viit«i? ia the waayl 
sulphato ooR!p3.ex ^Quast aovttfmi htimB du© to ^iog 
vibrations «i3 GH deformatioJis oeoi«p if* th is region, iitfiioh 
show shifts aaa roduotion i» ntimbof on oottpleac^tiont 
Th« a*«»inopjrri(!|in«i h ^ Ijeoa shown to ooordinato 
Sk9 m unidontat© Ugand hy Rubinshtoitv^* It orm ooisblno 
with fflotuX ions in thr«« wf i^i^ ^ i through on« nitrogorif 
48 * ohoXdting ftgantf or in vi«i« of tho f%ot th^t 
Jim. 
oaleulmtlon iti6%om%99 the nitrogcm^nitrogen dlstmoir 
to l>s ««» S»^ A** lii a *»eopper*»»o0^ afee'» typt of strttotiir© 
wlfcii ions 9t«ih as Ct^ "*" ©i? Sa®'*'. Mtth 2»m:inQp^l<iim 
thQTB la l t t t l « or no «nd«iic6 of iralas foranttoa* 
2»to|H0pyriatao^®® ia dilute solutloa absorbt m% 3S00 ^ 343P ea**^  
and i s thus vovjT 8l{!ill.it]f to iinllin#* 
Th© tafpa i?e« tpgetr® of tho' ^aatnop^Pl^lae In. 
KSr i»a3.Xott ahovs fibaorptlons at assoCs))^ dSK)0C8)t 33$7(m>t 
313S(v} aaa 3077(m) ^•^ | , wlil«Iii a«iy l»fi da© to HUH strotoh* ' 
tags aa<3 Ar(CH> strotchtag* Th© nbsorplslons at l6|B(v)| 
I63?(v) 0®*"^  aay t>® «!«»« to 8H. ^Qfemtrntim «i»<5 C «» C im4 
C • K strotQhiii« visitations. Th# baiida nt llllCi#)y I0§3(ti)f 
1081(11)I 1036(»)# lOXOCw) and iOOOCsh) oa*^ nro (Stio to 
ting vitofations^ iiaa- CH- -atfoiPiaatlon,*. _ 
fho sp$oti»«Bs of thori«» Qtrnpl^x BHOW» baa^s at 
3472(m), l 6S6( s ) , i63,B<a)| 147iCa) m a 1370(a) m*K 
Xh« number of b«5«8 is ifei^ tauoh rodtiood «ffisa thoro nr© 
oonsid^irable shifts in C «» C^  0 «» H| HE aof^trtsation aiid 
Also in wnn strotohirigs* Xt is^ tliaroforof ooaoludod tbat 
ooordiaation of thorium ooours at both tho nitrogon intosas 
of tho 2««Binopyridlr\o thus ajiking thoriua hexaooordihato* 
Th« urainyl sulphate ooaplox absorbs at d460(ia)t 
im 
a300(a)t 18S8tv»), li618Ca),i^3C®)# 1471(g), 13?SC»)f 
1310Caj>t 1140*»1136(ial») and 1064(ii) ew*^* Although th& 
mmhet of banas has aofc a«03P»aae4 veri' aiaeh» there «J?G 
cmndldlfrahlo shifts m th t M d0foFamtlo{i <ind € » 0 ^ d 
C iB M strttQhings in the eomplesc* HimoQ i t i s pmswmA 
that ooordltiQtion deoura at both th« filti*o@@n atoms laalslng 
ursQims t«tfiusooi*dliiat0« -
ilt«otifi«ffiA^© aoEit€dna threo potential <3oaor 
slteff^ the «iirh<»i3rl 9^gm #f th@ mstai* p»t|.: the 
ttttrogea of th«i SH 2 groupi m& the nitrogen ates ©f th« 
pyridine pm%^ The enrhoiiyl esEjrgen msif not he ei»slly 
avallahle he©aii:se ©f' eose hydregen hoMim ^Ith the t^irigen 
mtems of the HH^  groupa Seireral workers hmo r®po.rted 
noa^eoordlnatton of the eitrbonyl group* HtC* ?ml et al 
reported that nitrogen aton of the pyridine aolety of 
GiootliisEilde mots as the ooordiRatloh s i te for the aietal 
hidldes i^s^i Cuy C0| tlgf Cdy H| | Sa ^ d Hh* Chen ^ d 
Ivamoto'*'^ observed thnt oieotlnaiaide In ©ethyl oy^ide 
reaets with oopper(ll) im and forme hexaeoordinated 
eoapl03E speoies «ith the ligand »oaoeoordiriated to oopperCXI) 
ion through the pyridine nltroiea* 
Hiootlnaaide absorbs ^t 3472(»> imd 3a*?(a) ca*'^  
1 ^ 
which laay bo HH Ijnads. The bana appeariag at 1067(8) o©*^  
is th@ di^ booyX stretching tT^qume^f th® bimda nt 31608(0} 
and 15af?(ia) em"^ aro th© C •» C aad C » S sty©tcihliigs» 
and th» bmnd at 112.7(8) oa*'*' la 3>C*lf. fh© pyrtdino rittg 
vibrations art 102a(V8) iod 899(0) om* ,^ the thorium 
oomploiK shows th© G » 0 f r©?ni©ney at the SIISJO posit ion 
l»«*p 1067(¥) m*^- ehowiiig tho^el^ thsst the C » 0 «soe» 
liot pl«y «ny part in edordlnatlorit f h« c « C liad 0*1? 
vlbrattoris m& <jon9l<!«r«ihly p<irtwrb©A» fh« €•!! irmqnmfiy 
goes do«a to llll(%f) «sa*^  aaa asymaetricf imd syraaotrlo RH 
serotobtOEs appear at 3S33(«} ^ 317S(«) «»>^ 3ho«t>>S 
fi lowQiflRg til the freqttoftey o« oomplo^atloh* fhersforaf 
i t a ^ bo ooneluded thnt niQotifiiiisi4« oooi»*lin«iito» throtigto 
tho NH«^  md tho p^rldlt^e nitrogon* fhi» obs@nrmtion i s 
in ooaforiaity with that of Koaovuloir «t al*^* in th« 
aiootlRmaiaio co!spl«ii08 of oopp«r(II)» thoriiira i» thus 
totrai»oordiaato in i t s eompl^ ai with ntcotinmsi,^^* 
The infrft r®^ eptctriuii of tho. ^loxoua?imiu»(VI) 
flulphs^to-niootiaiiisia® oostplex alao nhowB diaiiliir f(it»tur«a* 
Th« 3472(9)t 3847(m) om*^  bands of itiootlnswiida «M!»igriod 
to m vibrations shift to 3671(s) sa<S 3357«3155(iab> era**^ . 
Th« C • 0 band goes to 1681(V9)» fho C » C and C » n 
vibrationa shift to 16S3(¥), 160S(m) imd 1838(»> oa*^ 
aitttS %h& C^n vibration goos down in trsqmnof to 10S8(t») 
on 0Offlpl©xfttlon« Jhts m^Si iMlo^t^g oowdlnatlon witti 
Mi l l;t2o nitrogen ettomti of th» nlaotlufssil^** the <3ioxo« 
UfisnlQaj i s thus foiip»©oor<3lnfitoa« 
The infra red. speotra of thortusj laid wraoyl 
eoaploxos of plperaslri© presont Intoroatlng ftiitur«9« 
Hondri3t and Powsll*^ attiaiea th® Infrm r©^ spaotra of 
tho motal oomploxea of ptperaMin© ana ottidr ligimda and 
roijortoi fi ohair form for plporasstno for nonwchtlatt 
ooaploxos antS a boat fora for ehsiXfito oowplostos* fboir 
l>r©p«E»e«i t%r© amaploitot of tho type K(C^8,^ H^> #}«ro 
M « C4C1- or HgC|.g« Their »feaorptlon gpootr* in g«n«ral» 
oloflo3^ roaoiabXed thos« of tho "brldigo oompl«K"'«M» 
(PtCl^«CJI.)g(O^H.^g)«* mxd of piperaisia© in solution 
but in Wosjo regions wore rathor indrt oompXax* flioy 
iis0ort thfit tho mdditionuX absorption b«nds <i«n not bo 
au0 to K-Oi tribrationsf m In tlse ooiapl^ st ^^^M^4^10^2^ 
oonvorsion of HI! groups into M oautos tho splitting of 
only two p9«l£0 to lowor fro<monoy irftltto»« Thoy fe«l that 
tho alightly sore oosiplox nature of tho speotr% of thoso 
tvo ooapounds i s 4U9 to ths formation of Issoniira involving 
aarisa and dquAtorinl positions of ths hyarogsn atoms mi&. 
notnl ions nbout tho nitrogsn «t<»o* Comple^os of plporasino 
ligmd ooop^lnatlng «ti bath th@ nitWQgm m%^msw Hp^rmltm 
hm® also baers supposetS to act as « I>14«nt«il0 ligandl In 
The iBfra wmd speetra in tha rtgicm «f 4000«: 
3012<,!8;)» SSSOCil) oiii* |^ 0l36'-I>sm40 Itt tb©f»l.«E» aospltxi 
3S71(sb), 349a<w)| 3333(a) I 22mis}^, MmM md a077(a) om**^ f 
four bands In mmyt s<isipi©mi 35§?(8i)| 333a(sh)| 3S?9<sh) 
iiaa 3U$<m) mt^K ^uln In tbe jpeglom ©f 1700*3^70 crm*^  
tb#r@ spo timm bandts In ptperwin** 164SCgj), IS^SCis) 
«indi 1439*1370(iab) em*^| six bsmdi in tborittffl oomplext 
16a3(w>, 10OO(a)| ia58(»), lSaa(s)f 1433.(9) ®n« W70im} m*^ 
but only* font* hmim in wpm^l &fmp%mm 3,663(s)f lSS8(%i)f 
1449Cm) an« J370(ia) 0IB*^« In the HnCI 3P«glon below 1370 m*^ 
the llgf«id hns five bandsi tb© thorltsm eoiaplQx 18 bsande 
snd th« ttipsuayl mmptQX 13 b«*n«3a>. fhis Inaieates thsst 
pipsraisind In thorlutm @oi3>plo^  i9 s^mooonrtSlnrnt^ d 09 that 
th© vibrations of on© part of the soXooul* fire ©ffoetitl 
And those of ^ho other pift oontitlnlng H uro not 9ff9Qteat 
raising th« number of bmds In th® roglons of ^»nm and 
HH strotohlngs tmd Ml <|«formati<ms# the Increase In tho 
nuntbor of bunds may nlso hQ duo to tho dlfforsnt armnga^onts 
It0$ 
Of ^drogoQ mtoms in tsxi^l md Bqumto^iBl positions 
in isriirlous siQl@cul«s of ths smi^ QmipXm,* 
the plporaalno bsha^vat a» ti bldentat© Ugartd ao thcit the 
vlbrntions <lu« to both tho nltrogon mtom- are equcilly 
«ff0oto^ <^!l tho ausaboi* of Iinn5» <!oo.f not %mit&nm <lue 
to imoqtiiil shift lags of ttio hm^M of tfe® two ooerainattois 
9ito» of the ptp®rn»trio* Howo^ «Pf tsostorisaj due to vwlous 
«qi3«tort«*X ma 03Clal po$ltton» of hydrogon j s^ be^  foiJhd 
in urtayl oompl@x» 
Both thorltjffi and urantms ooaplojios ftro fowt^ ' 
coordinate tooe^sa t«o ptperaaiae molooialea behavo na 
unidontato Xt%m^n In thorium -whereasthe single piperazlne 
a 
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29S5-.? CX96©) C0a« ? i t 9f8S0p) 
^» InoiPg* Soelt Ch®a«t M% S57*9 (1^1) cctJi# SSI mwrnT 
J* Xn<ijm* ^U0l» Cham»i M (34L)t 
2li* %Ol*i» KMBt#, 1§ (4>f 1033*6 
C1970) <C,A, 73t 3 W ^ ) 
18# y»A# Logaehov iwd 
13» v«l< Dutova «tfid 
14* V«A* l»og&u3heiry 
MoXuhanovii 
17* A.O. Malik 
| i # A»0» Hi^lils 
3.9* F«H« ^urdlriQ 9nd 
F«J« Xomkg 
21* U*U Khld«k9l, 0,N, 
JSflaov, O.H# 
22* P* Bpnan «uull 
23* P« spaou «ad 
D» CoBboXi 
^ * w«s« F3rf« 
Koapl0kioo1»piisov# t Hdxiisiol* 
Stttt, 77*8i (X0?a| (C.A» 731 X444XSk) 
Koiapl0k$iiota?«uso'^ «t M«MISKIX« 
?sial«od6i9tvi« Sooetushd* Hdkot* 
S t i t i i f ^ ? (1S7S) (C#A* ?at XS774<M) 
(1973) CC.A» 801 WOh) 2S6S-7 
CC#4* 48t xS&fr 
a©Xv« C|ii«». Actt^t ^ (S>t Xg8S»79 
CX964) CCa, 6Xt 79S2ll> 
Z» Aflorg« AXXfi^S!*^  Clt«2a*t ^ i ^ Cl«»2) 
i07*X2 (1960) CCA* 64l X8940d) 
^» Itmrs* ^»oX* Clie»«« ^ (S)* 
3X06*7 (X967) (C.»A.» 68t ISXTTb) 
4^» ohaai* Soc*. 1CXS)« 9444*6 (X97X) 
Cc»A» Tst xcnmt) 
CX97X) (C,A, 7Sl iSfsSS^J 
Otkrytl^fti IisolirQt** Prom* Obrastsyt 
fmmrmro iniikXt £^ (3)t ^ CX970) 
CC.A* 73$ 10Ooi»r 
AftmX«X« irmtr* Bttoi»«il5i| 8«r* Stl'mt* 
»«t*f M (X>t lOX^ (X965) 
(C*A; SCI 7»S4W) 
<ca* 46*14x40) 
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S7# FtH, f t y l t r 
S8« F*{l« tdjrler 
v«0* l*0irson and 
H,Et smn: 
Q$Qw ursln 
X* PopdsoUf 
Lf aossan 
SohunrSf H« Voss 
mid E*0* Knasiff 
«tia s* L«J«un# 
36* s»AtA* z^ail mi 
37* s. WakAomtsu 
38« P« Spaou fuid 
F« Fop«m 
0ull# 0h0ie# So0*t JApan* M <7)t 
I606-f (I960) (a«A# 6SI l1i69g) 
Cfe«a» B«i»», M , 203*12 C106S) 
BBPlt* 9O0,39O| 0«t»3l.t 1062| 3pp# 
Oor* itl38t33St 0<St»^f 193^1 4pp« 
<a»A* ®8i P0O98a) 
li:m«t J K * 3l*»3.3. C19^) ( C a t aOs 4i66o) 
0afi« .!« ah«»»|. ^ iB}p 3paa«*4.g ( i ^ i > (C«A» @3t 629l>) 
<r« Hi^s* Gll«!S«| 2g (2)t M6*0 (1@6S} 
CC»A# 081 64380iETr 
S «^ H6^g» KUlm*. aa (7)» 1018«2i (1963) (a«A« 691 70892%) 
mv* Bouffl. Chla», ifi CJU»* 1681*0 
(1970) (0»A» 741 a389M) 
St lUQOFg* AlXg0!S« t}« Ch@l3*t S32 
73*88 (19S4) (C.A, 491 4 4 3 6 t ~ 
m*im mm} (C#A# est 8977k) 
Z* AnoiPg* Allgeia* Cli0s«t 'SEE (^)f 
3S@»31(107O) (C*A» 741 IOTQSW) 
llippon Klnsoka a^kktiishlt Skt ^3*17 
mm (C*A» 851 18)82Se) 
Aoaa* B0p« Popul^« HKmmi0| 3al« 
Stiitttt»|i*lt 7S3-7 (194t) (C.A# i l l 83000) 
%B% 
d9» B»U mkml:fm m^ 
40* A* Chlbat 
7» B^«gi»v» arid 
42« x»«A« arigof^ymt A«a« 
4df 0» Oinkiiald 
44* A«H« 0tke end E«t« 
4@« M« SAsiaAii md 
46* S*J« Annual cmd 
47* W»R» Motaianio 
48« . ?«!« aordB^rkin ori4 
E*A« axuaFshtirtk^yft 
4d« tr»i, a<»rtBi^kin 
50* A*M* Bttblnstitnln 
51* 7tZ# Oortaurklii 
52* fii«b«r and Kthl«& 
0»A« Oslpov 
!IO,2t 7&mm (107S) (Ca» 801 §076X8) 
nmU K^mu* m <^>t ^i46^a0 (X@72) (C«i« 78i 37658g) 
Arm* Khiia. aH*, ^ (XX), 93X»S (X97S) (C.A* 78t WXQm»S 
DoUX* mM* ia i^r Arm* aaif M (4)i 
2a^*3X (X97S) (C , i , 781 98X6o5) 
CX9S) (C,At 3St 6xi5^> 
«r» Org« Ohpa«t ^ ( 5 ) . X23X*4 <X9@4) 
CCA* «Xt 60*1) 
Xaleiigalstt Ztmshlm |igf SX@«»S32 (X062I 
C@*A* a8t 4&X3a) 
^* «)h€i»* Soo«f X46X CXOSS) 
J* <sh0a« S&Otf £l@S9 CX9@4) 
O"* 0«B* Oheo* (IJ*®,S*B*) 
76^79 {X9<P) <C,A, 39t l#| 
BttXX* AeiuS* Sol* ll»S*3*H*t CXft»8« 
aol , l ^ a t i 40lCX0«d) 
sol* Kiiim*t 4afSX (Xi44) (C*A# m$ 1603*) 
BaXX* Ac»«il« Set* ll*s*S«H#| OXas«<» 
•ol* KJsia*. MX»7 (X947) (C*A* 401 44ath) 
SSh* Ob»h<»h* KUlrn** M^ <XO>t aX5X«4 
CX969) (C*At 721 d830d«> 
tBU 
ChlQilat ^ ClO)t 397.^ (B$&> 
CCA* 70t 9l360p) 
l«istodl«ir l>iirt % a C3«4)« |>98«a^ (^071) 
Z»ai»ll J« Gtiem#| S <^)y d7«>S C3;06@> 
57* K*II» ITpaditrii^a 
$9* P*3« H«2.Qti and FwK« 
60* J« tllitffiip 
@1,# H#B(i- IltdPli wftf inA 
64« ll»E* H i i m ttKdl &»74 
65* M«Ii« KoWhlmiitt 
66« S» Prfttad and S«H*C 
67« 8« Guru tind 0»V« 
i&66t %pif i>«<t# 3y i^sat 7|;ip» 
ix^mma* 7SI 7 
. (9)f 0Q0|,iiil09 
(C•m# Oof ! 
I0S*0 ( i tes) 
G«n« jr« Oli«iii«^ J § (33) I 07S@«aB (1,967) 
(GtA» 671 XS^I3 i ) 
S* M&fg^ SlIOl* 0II9I9«| 
da7i«^ 7X§€^>(&#A« 721 
(CtA* 7gl 13234i ( 1 ) , 8S«7 (1S70) 
^« Ifiotg* Hu^l* Ch«iQ*| 2 (a ) t a,C>63»7Q 
Ci96S) (C.l» m%M%$B&> 
^« Indian «IKP!« aoo«i M (12)t i073«6 (X9e7)(CtA» €81 7472ll7^ 
Cmv* 3oi«t a § ( ^ ) » 3117«1@ (3.9@7) (C«A« S7t 87346X) 
68« 3* Oaru and D»7« (1968) (C»A» 68t lljmm 
1S3 
69. B«!C* Haliapfttrft tmA 
!>«?• Eis^Qa Bum 
731* f »B» lle@(l C»KS 0 « Q « 
s£« inofg*: JU.:ig«tst cii«i3« 
73• 0#ir* M@||0S| K<fM» 
OrtegR find i« f utmlc 
74« B« Pml mid 0.«ir« 
Bffimirm Vim 
75«. 0* PfasftS m<l 
76t ll*A# aife!>otlna, f •?# 
77» M*A» subbotia^i S«V» 
And v«|« splts^n 
73* A«H» BtiM»§}lt0ill 
1^« A*K» Bubiashl^ill 
80* A,A« Offliitwrgf 4«X« 
Stttsonleo amA S*Q* 
Str«Un 
ax# C»P*B« AU«n« J*E* 
By«rii| Jv«» and f .M* 
Qhosh and S*S« 
Oitha#Siroar 
B3M a970> CC»A# 78t wmfw} ( 3 ) I 
ecu* imi I368S013I 
^# ote^a* 8oe#i Jk CX7)f S76S#0 O 7 0 ) 
.An* AQ«d# B?mall« 0i«»d«-
M3*S (i988> CO»A» 701 
^« I n d i m 4sh@in«, a0o«» j g <l.3.)t 
789*02 (1S6S) €C#4f 641 7^1«t> 
Vestn* MO'ikt trniVf* Klilm»t M (@)* 
62«6 (1069) (CtA* 7St €234^? 
Dflki* Ak»d* isEt^* S*3*$*B«f l i i C6)t 
I336»8 ( 1 9 ^ ) CG*jl* 721 mMm 
iSf ^9*«^ Cl.®44) (0»A# 301 3 # ) 
<:i^ e8> (0«At 69t 4643SII) 
(G*A* aOl 3Sa4ft|«) D«Q«^l 10SS 
CCa» 601 78U#) 
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63* S«y# UQlmt^wmt %mZ* 
84« S* ^ftsai sua S« 
8@* 3« Pra$«d i»i^ l<»Ff ^ 
i7« &« Qitirgiiii A» &|#1>ajam| 
92# 4»I« V<}g«l 
93* lt#V* Eftift«0lffl«ilii 
94« J*H» Oolgy Ajid* 
9$. Q*D« Kd>(mftl<S# M« 
and S«L» Chadlia 
97« a* C«rtiatosou «n(l S« 
mm} ( c a t 66i^9708i>> 
iQtikM. &f$ 3B43h) 
liftl»a«iri Fai?t^  Jl| j : (2) t 3@«^  (1969) (€•*• 71t 3,19MSg) 
( 1 9 ^ ) (c»A» 67• ®^leSy 
COfA*. 69t i@S7S@ft) 
8S.9S (|.^9> (Cf i . S7f 4305S> 
<C«4« 7 l t lS933aB}> 
i^^  iRiinzi Qhm» B&ti** ^ t i3,a»X4 (X96S) (C*A. 071 ®S77^) 
IL f «Kt Book nf {»rft«itloal. OtgoQle 
t«<l{ia<»tl)t p$dm C19S6> 
CC«A« 4$t @548l) 
MHU BBlt OWM f^i^ <»4f 1943 
CCAt 381 17S1*) 
lll^rg* C^«ei«| 2 C^ f^ 649«»$S (1969) (C,A# 68t 19i3S4t) 
Xnofg« Huol« Cti«nt« L«tl^»( S (^H 
469»73 (1970) (C«*# 73f Slf68u) 
Aonid* iNip* populdTft Hoi!dn«t FIllAlii 
2* 1^8 (3^6 ) (C«A» SSt 81339) 
vm 
98« F«R* S9Himf«9 wm 
H« tmlm 
100» I»# SftOQiinl 
j»34 a«o« G^iatim 
103* «f«H« a^lgy il«0# 
10i» lt«4« Aalftov ctfid E«S« 
^08* 3« f (ir*k 
I06* 0«a« Bt t^r tt»d l«X« 
i07« 0»a, Batyjpi l»I» 
108* D« €r(i«}ltl{|didu iiii4 
1^# 0»Q« Biityr nod I«X» 
U0# MtA, Asitoir and K«M« 
XU* M«A« Aslaov and K«H« 
1X3* ll*A» Aiisovi g*Y» 
cx90e) (ca. asi lo^ot) 
CX068) C0*it 081 7 ^ m ) * 
Ami* sMii« 
(C«A« 4 i t 
, 3aS*dS (3^50) 
J» 4ei« <ih«i3t* f09»t JH» S87CNi6 (Xi57) 
(C»A« 431 P^^ft> 
»t¥t foir^* imm^f 4 | 60«a (X9$X) 
CC«Ai 4@l Wf00k} 
nmum Aie«a* lasik* 0«iN»it* a»s«a«t 
Ho. X0| 3X*3 CX0S3) (C»At 49l X07i4b) 
Ciec^tf S4t 3XX| U^ Xt X»SS 
Xi^« JOsiiii* nmk* Moxa# i«SfB«t3«r« 
Blult smm. nmkf Ca>t "^ ^^ ^ ( W x f 
C««A« w$ mnrn 
m^ nmv8* IChtia.* M W^ XO^«S (X97d) 
co,A. Tfi wmm 
3(y7»xo cx07a) (c,At m vmmv} 
CX07a> (C.A* 781 fix5s8f> 
B«»lcX«d|' Alcud* Hatik* Hxbtlc* S«S«ll»t 
ff<»#Xt 33«S a0$4l iCA* iOl 6S39II} 
DtikXtiaiy Akda* Itai^* Osliak* S»afBtt 
H9«X2f 39«43 CX908) CC»A, S4f 41^1) 
Hikro9X«a«atjr ir S$X*ik«Klios«jlk«)!l* 
Hank* 0j|« S«S«R*»0%ft» Kliln««>f«kltiioX* 
i Bi0U »mkt 30i«l2 itsmy (GtA* 64t XX6X4ft) 
w» 
3.13* 4«H« mirttuoQ^t «^ 
Pholon mul ^* Half srn 
HmsX {^mll(9v« audi 
3Ja* Z* wafftie« ilia B« 
1Ut# K* Seki«slsl aaa K« 
Sarbsk^ am H«il* 
and A* aitiikaafa 
:i33« £»E* ch«ii aifis a»f« 
BOlAtllMMrg 
%W9 ?• Ford I D«F« Ruddt 
B, Ci«iaAa«r and B« 
64»7 (1968) CCtA* s S l ^ l O S f ) 
0oliX» Vnes* Akad* e«|*ftk0^6a# 
C19W CC.A, f3t ^l?OI>r 
SHI* %0fg«. Kll|lB#« M iBlm W^^ 
Ci§i9) CC#A. n i ISMCm) 
(c#A* 781 mmwh 
Cimm* nmtmit ^ U « C o^Jsjro). 3&«C3b@>t 
U98»a)@ (196i} |C*A. 631 §70Bg> 
(1067> CC#A# 671 mi8B} 
mmtgm OllliS* A0t% J. C0)i @S3*6 (1909) (CtA* 71» 56i88r) 
M«dd« nm» frnm* ^Xakm$ M W$ 
%m,*B (1071) (q«A. 801 immw 
il96S) (C*A« 6da 3S3S9n) 
13^ 
la?* ii«K« ^ s v l r m mud 
' ' Solfuliinm m^ E«(l« 
U3». a«a« Baoif ^t« 
134* a*. 8lp«{i«f i l i o i 
135* S* PrAsM and ^•B«F« 
X36« 4* C»stlgU#ill and M« 
Slvoll 
137* S« f>nuiad and K.iT* 
Upnahyaya 
X38* S* Frafttd mA K*P» 
139« M« AugustlQ md w« 
C^ s@) cca. 401 IMSSI) 
}C«dd« ftorak* Wmtm,. mXwkmm M <3,)» 
Zm* ?/isb« vm&h* m^wU«^' Kl^m«, 
(c»4. m mmm} 
B«p»t j m t ^:^ 'J ' Cisa?) 
do's?) (C,A. 601 6 0 4 i g r 
£» At3i«l# Ch«»*| jyg i 4I3#K (19S2) 
<a«A* 46i 8S74<l) 
J« f»roQ» last* CfooiidL s^ CXEldift)t 
M$ ^^^ (13^> <C«A* SSt 3.SI38e) 
(X968) CC.A* S3t It 7i9#ai 
(C*4» 5@| 84$9I>) 
B«r*| M (a)» 211S«.1$ (1963) (C,A^ l i t lli46il) 
' 1 ^ 
ana H* H t i i 
I4S* M* Hl«t)@r mA &* 
%m* a@f, 2X Cahaptor I I ) 
I4i» i^ * Spma and' BI» ' ' 
1M» 
ISO* 
XS9# 
i 6 6 . 
Q* Pop» mt& tr* 
H« iif«lii],imd ana P« 
Hulshmann 
Htf« d6 CohApt^r XX) 
Rtf« 9^ {ehM0&t XI) 
^« A»0rg» AlMtg<iiB# Ch«»»t J ^ (S*6)t 
S7I.W8i (1.960) C0.A. 601 S^09ac) 
FiUalJt Glials Stitall C«ro«tftrt C^is^i 
aa ca)i 30»t (i9©2) 
JZ C4)t 167«^ (a;0aS)CCttl.» 641 0i 
Z# M0ri« AXig«{s.« Gllsi9«.t Jg£ C3«4)t 
^#s (1983) (€**• asi n o i ^ ) 
S@Pt ^|»l«« IM *^t: Si»«Uf 13:1*3 CltS6) 
(c#i; s i t w^mil 
^* Froe» X!igt# Oliiial@t« <Xti4la)t 
Mt @54«a ci9aa) ica* BB* %mm) 
nm» laua* Chits*• M ^ W t 
i387»t? (I960) (C«A» 7SI i63t8S<i) 
463«9 (1966) (C«A, 6$t loSft) 
1« oti«a* Soo«t i l05*l^ (1960) (Ca* «5i U076l>) 
WB 
XS7* <l* Sahtiariiiinbacili 
i i a# is«x>* d0ii«f F« Mttiikjifat 
^« my 
163* l# cif«Qitf i » Omen, 
' laid .M* H^antn 
167« 1I«B. Pfilk 
168« A»B* ^ r g mA 
B* Xwshlft 
I69« S«A«A* 2Uiiai ami! 
B«Iir« Ch|]i« Aet^i M t ^ * 3 6 Cl@53} 
e c u * 471 ?3a®«l> 
(1973) <5^ A» 70t i7ll7fej 
Jl^f 29i«^ C3.9t9> CO»A« Mi 
,» 40^*^» Ci002> 
36 i« i C3^ 6@) CC*A« s i t |34S3i) 
agf i« ia (ii»60} (c*A« 631 X4mm 
(C«A. 691 6&i91r) 
J* Zfi«i»g« HuQl* Ch«aif M (S>| 
655*^ (1973) (C*A* 78l lOMSTt) 
•i* Xndlm ohem* So0*t M i l(^«8 
(1961) (C«iU SSi 1^§6W 
ym 
1*^4 l»^« KOCQI» 
X73* Sell* W«illtl9lfg 
3,74« B4l*« Ms&ntKsrg 
IL76* B«f« 44 Coli«pt9F I ) 
(Ca« Sat i7441fl 
Bri%«9 siSft 8i0| ^nir :^ i yi^ 
CC»A* 841 1 3 7 ^ 1 
Xaofi« Utiol* att«m« £#%t*| S ( t U 
Wh>4, (1.©70> <G#A* 701 d # ) 4 J l ) 
4 l> P 1 M .B I .X 
111 liiiwiiiiiiiMiiiiMii ill miiwiiifi imiTliniwm-
• A i l 
I S T R O D i r c T I OJI • 
l,S-«lihy43PQxy|3*nttroanth?aQUtnonQ| which ia also 
known as 3mnitr6s3Smj?ln or aliaarln orsRgt^ i haa bten 
prsparoa by tjfeattns «Sr# alizarin with oltrout or nl t r io 
turaost b^ passing nl^i^ous tvmeB into ii solution or 8uap@n« 
iloii of aU^i^rlti to. gluolal ao^tlo ^oldy p@ti?ol0iSQ» nltro* 
b©»s»rie| OT «th©i*i W tftattng a sulphiarlo aoia or glacial 
amtlti sold soluciott of iiliaarln with nltil© aolsJi or by 
boiling lf3*dlinltro*2»hydr0Ey*ianthrQq«lr*eno i4,th dilate 
mMmn hyarojcldn 0ol»tloa* fho ao.ft smtiBfmt&vy method of 
prepsratton appearSf hoMstror, to eonslst la Rltr&tlng tho 
borlo ©stor In salphorlo m^M solution* Th® pure sabataaoo 
orystnlUses from glaolnl »c3tlo aold In longy shlnlngy 
orangc}*yollow nuedloSy or so!s@tlfflos In platos^ isaltlDg ^t 
@44^ « "Chd compound hia th« following structurei 
0 m 
0 
Very Uttlt work has been aon« on the interaction 
of 3-nltroallimrln with metal Ions* QB^Q^ and Smlth^ reported 
the formation of a complex with oopper* For preparing this 
ocsaplex, 0»aO gia of CSi(OA0) H 0 was dissolved In 100 ml 
absolute alcohol and was added slowly to a suspension of 
A-2 
0tS7 gra at a^altroallsBarln In 100 a l of coMf absolufc® 
alcohol oontaiisod In «t Bmmok^^ tXnsk f i t ted i#|th taercui^-
so l^Qd &titmtf a diropptng fannQl m^d A oondenser with 
anhydronewfilltd arylng ti}l>## fh« latstur® «ms atln^adi m^ d 
ti«atod under jpefliac for se^an hours ar^ wa« ftltored hot* 
fho 0011^ nm cashed idtfe cold ©thor, air arto^ &M than 
ijoatoa for 90 mimtm in tfe© arylag pistol at 8SS^ to give 
purpllsh^brovn cAcrooryst«ils# Tfits coisploie %»as proijarod 
for th® purpot® of th® a«torratnatlon of i t s absorption 
spootm (i8»aiiaa being n»butanol> md. tfeo rolatlonstilp 
bstwooR oolour una struotttr© of tine oompldx* 
oalelum^lron im-^  oalot«8i*oteirosjiwia oiHaploscos of 3*nltroiill* 
aarln mn «stabllslit<l tholr «ol®e«lar stmoturo by analyaos 
imd l#r# sptotrfi* they found that a l l those coaploxea hm9 
tho 8««so basic dtruct^ir® as that of th« oorrospondtng 
^jl£«rln ooiipl®x#»# fhoy QXBO trl«d to propnro sucooasfullsj 
«h. P0t«i9tu» «WI ««lol«m B«lt8 Of 3^ t ro«U«ar ln . K*:«Og 
(wher* Aa Is iho AUtiurln retldtae) ^ao prspnrod by Haotssol's 
method {Th«l . . Or«sa,n. ISU). OateWg ^ prepared hy 
aiasolvini th» (ly« in « solution of ICOHi hoatlng to bollf 
«)aing .nhyaron. CWJlg In w«t«r «nd boUlng for th« . . hour. 
vlth powaer«<3 KOH btlng iwldod after Intervals of one hour: 
ttnd 1«& houri* fhe alxture mui oooled to roos tomporstture 
A-3 
ZH3.0 
^NO, 
,4 
idltti fto«0 rQs*o #t^th dhlorl^oi iu^ -^ ^sulsAiei'lloj of t lmtlni i 
AOd' «;^dtii*t!iliim# fho^ fQwid tt)<a$ » i l laotiiX $m%tM i&mm^ 
lilok oolourdd Qcmpa,@}i:@s- idtit th»: d^« and htttrlDg: ma^mm 
sS»»mt}mm& bel:we»» S0I ^ ^ ^0 is p » Tli« s o l ^ I»I«IIQ of tti« 
ftuHeili l i f i s i i ima tovm t& tm 1$% issxS %i2 in tim etrnplmm 
v A-4 
CB#0»a« Aa^ar) ana f e^ iPitm eh2,oi*iilO' (E* H r^ok) ¥92f# 
tt3«d to pr«p«ir$ tb0lt» sdXat^ loris nod h^a dompiex^s ddserlbdd 
•tandekrilliid. 1^ grti^is^ts'ic mk^iX^smw Optieal density 
<3olofimi»^ ar* f ht pE of i^ h# ethwaoUo solutjlms utm ioand 
to bt almost {uitttral* 
w«99 X«Qgth of naxifium iibsorptlofi ««ui neloetM l»|^  
Vosborgh «na Coop«r mthoa • For this purposof imrious 
volvaM9 of I X XO*^ H loltitlons of nitro^lsiaiTin m^ the 
a«t«l salt w«r« tikm In aifftreat t t i t tube* to oHflda 
iixttu*09 of tJP«iiiltion motail tftlt «3id nltroalianfiii in irnrious 
proportions (ltX| XiSf l t 3 | 2«3,| 3t3.t Oil)* the optloal (l«n« 
•Itios ffisusurid vors plotted i^tlnst the veve length end the 
wftve lAQfth of isesclaRiis absorption i^mx) ties obsenred from the 
L~5 
49d« S0@ aiid iOO' n/jL for iln^f »a{igfin^89| «»obaS.tf niaktl. 
tlifi tasid ton^ntrnt loi i voto stdicSod If i a « ^ '«f tast .tiil>iis« lis 
ti}# o^%«X e^lvBBf Itt m^^ %m% tubs oont^ cunt Mitit'. tu^-md%%im 
of tlm sd:Xf@mt C«thmoJl>tt th# tsrtmaltl^m is^tiiJl salt iolutldifis 
a^ tslii» ailiutiioa art ##l.'9iirl^ $& DR4 p&sioss Ho «ii»d9rptliM!i* 
tilts of tiiit tubita w«?« isamturGd mii$ tbe dlff@rtn.Qa la tti€ 
o.p%lea3. <len9ll^i«i: of the eQrr#&p0{3^ l'ng solution^: wmto pimtM 
mf*SMB% %%& aol© f*»aotiOft of tUe l ieaai (Flgf 6«3JO)» ftit 
IHii^  of thB mx^Q sHoiioi tli« mottili li.gana. r^&o la llio 
To ooufiva th« if«au|.ti of ^ob*i. laothodi .tmlwp tAtIo 
nithoa nni oapXoyod* For t h i i pttrposOf irarying irolumoa of 
tho sQlutioa of cdtroiilii«rla wtro fddod to A oonstent "volmm 
of tbo #qttliioX«r •olntion of tho setuX 9Rltf csuklfig %he 
tofeiO. voIusMl oonitiint l^ Uddlog ethanol* mtt $mm vol^mm 
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of ftitroalsfiffln solution were tnk^a in another sot of test 
tubs* Mid Iha totaX troXumof ia «ia<^  oas«t %>&& made ag<^n a 
«oiist«it» fh® optical densities of thoa® solutions tf?ero 
ttiQaaurad at th«AiSjS«« Then ^ « <llfforQR0@ in tha optloi^ X 
densities of tha alxture of eetfuil and llg^ma ftodl that of th«} 
oofjposponaiag oonooatiratloii of th© ligmsS, vm i>lottoa against 
th® laol® 3*»tlo of IXgrnd to motiO. lon« fh® point froia d^hloh 
ttio aaoandlng dwifd beoostoa flat i s noted, f^ om thla i^ olum® 
%h& iffitlo m li^loh th€ oetaX and Xlg^id Ititoraot i s asoor* 
talri9<t« Xn tha soeond set of exporlosontSi th^ oo£io@ntration 
of th© Xlgaod wais kept oonstnat and varj?lng oonesntratlons 
of tho la^jtal salt aadadf th® optloaX densities plotted against 
tho molo f*atlo of isotal ion to llgand md the ratio aseortalnod 
lik«wlao C flg« Xlmm )• 
For tht oaXouXatlon of ths apparent fowsatlon oono* 
taatSf tho otirveo oMalaed la tha Jol»*s aothod yaro titllisod* 
th is is applloaMa nhen tha ir^taX and tha d^e ifoaot la tho 
nolar ratio of Xtlt fiifo point a %f©ro seXaotod on ti^o oiii*\ras 
la suoh m liaanar that tha dlfferaace In tha op&lcaX density 
(AO*D,) on tha two points was tha same* Eanoa tha amount 
of tha ooBpXax foraad at thesa two points must bo aquaX* Umi 
if X raprtsfots tha oonoihtratlon of tha ooispXax at aquiXi-
briua and a and t)|^  tha oonosntrationa ini t ia l ly prasont of 
tha ftataX ion anH tht Xitand* raspaotivaXyi tho formation 
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{!on.flii»% i» $lwm 19^  E • n/im»at.)ih*>x}ti t«klm the twE» 
v^ms of m m4 W t^ %&&§«-two poiatst i t .%$ pos^lM^ t e 
x/(^*«)C'feg*«)f iJon' froa tho iraliie of x iis th© «x|ir«3sioA|; 
x/(.|i|«i«)CI>^«!«) • xCttg-^Xtr^ie)! t t i t jios9iliI«'t© d{il«tt1Liit» 
thi s/silOQ of K ti^ r 8Ubittlttitii%g tli@ iraiye: of ss in tli« toXlmm 
Fi^ om th@ value of K« tba trm miDrgs^ of f «»na»li<m of thci 
mmpim i s tfil^^tttsG^' «« B%vm Wlmt i 
f Ii9 C| B «rKS. i '«iiaa^09s of tha mnptmm wm^ <^m« 
1^ tli3 m^roaziQlirtiOJid tUvls^^nf l»X«lVf. E«tipuf Cl^ l^ Xi^ )* 
Z$,mf mmgmmmf #dMlt«. nioisol. ^ d ohXofids iigrii tftismtM 
1)^  •t«iii«ir€ mmthoAs^B tttrima mm mBtimm^^ %n %h« feXXmtm 
A i«e||^ $<S «|U«ittit:r 0^ tiKi mmplax wm ftiaedl i(4tii 
ftiiiion laiietiart ( i i l t {lad^O t^ KH0^ ) in a p3.6itim»» di^u^ibi^* 
fh«. f»8odi tsttsa ii«&s. 0xtracit#{| nitti <lilat« li^droehlorie ftdid. 
in «i litakery boiltel for » tmf tAtmtm «nd aiioI«^ ^ roots 
t@i&p«r«tur«« f0 t l ^ nfuti^a]. aolistion vas fld^eiS m tsoesi of 
B% solution of osaUo aoid ona tho miaeturo na i^sod on « 
wiitor l)ath fo:p aboot 30 i9intito«# f ht proolpitato ¥^8 ^l<im^ 
A-,Q 
to ie t t le Amm fop tm hour at poo© taQip©rsitur«i ftUQP®<3 
through a stntered glasii or«olt)l© nnd thoroughly waahod with 
ai#tlU«d ifat»r» Th« or«ethX0 una tha oontonts worn thon 
placed ItJ XI hiiiker ooot«%lnlng 10^ sulphurlo ^old* the solution 
was h@«itod fmd tho rosultlng oxmllo aold was t i t rated tig^nst 
stitfid^rd poxtscmganato solution* 
th® luf m jf@d apontra of thm e'O®|il0xo#. i^ o^ ro roeordod • 
Oh at PorlEln»Blia@ r^ iafraoord laodol 13? B In th© rtrngo of 4000 
to 600 ©B*^  III K8r- dl0oa* 
the thopsogffiMJS of alnO|. ismgaRos^t oohalt and 
aiote^l i}0opl0E0s woro rooorded' h@tt#oQii roow temporature 
and 800®C with s h«atlng rato of 6**C per talnut© on a stent on 
fhoriaot?alimo« C H»K# ># tho par cent loss was plotted sgialiist 
t0ia|)0rat«ro# 
3tmndia?d 2 X 10*^ M solutions of thQ motfO. salts 
and of tha ©os»pl«x©s n^re prtpared in dliaothyl sulphoxldo 
and their eolar ot^duotanoos d^torained with a Philips 
oonduotlvlty brldgo stodol 1^ 9600 using Q> dtp^typo oonduot^ 
Ivity mix* 
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mmn II III II iiiMiiiriiKwmii mmmmmmmmmmmimmmmmmm' 
ootapl<»3»iii dUBiftai tti« ta t io Ciiii) ets<itrt^ fliiii6<l from apeetro* 
phfilomttifio »%mi0s* tk^ log of appttrcsnt fi^mntion- eron s^tjitit 
' ^d %^ # fjp@9 mm^ Q£ ft^nm^i^n ma^m found %& tm 4*8 ^^  OtSf 
4,3 jl 0«% a«2 ^ 0»% S#3l J 0«0^ 4«& S 0»^ ^'S ^#t J 0»a« 
$Umt mm§mB9»$ mb9X%$ ui^kml. m& yttrium &m&pl9xm 
tmpe0t%ifml^§ 
Th§ tm hydttml grotipi of th@ ^^^ idam to ioalso 
•'iMlt forisiiag' a «o«|i2.«3i ^ t h yttriua y^&i^^mw in th& 0#ii'e of 
of tsho Cj^^»m group ooours ^^ iiS th© 0^(M gtoup posatus |.ttt«^# 
f ltrii# vmtBt molooulof Also ooo^tnato mflitciBg them oatlont 
ti03e«.ooor^ ltin.to In thos<i oomploaeos* 
fho i«s** 8p«oti}rai baut^  'liasigm&ants ar« lii&i«4 o» 
tit« Ititerpretfttion of iKial and H9«ift;f«8^ (Fig* ^ « ^ ) « tiii 
Cj^ «*ca «trotohlng froQUoncgr^ whtoU oooura isfc 3030 on*^ tu th« 
^ye> diaappoihra In tbo ooaploacos of «iQOt ciiuiiiyios^i oobalt 
find 01^91, whor^ ias tho C^wOH atrotohlng modot ^ifst ooour »$ 
3390 aa«! 3J3S6 o»*^ in the llgiind s t i l l appow at 9390» 32g6| 
3390| 3333f 3390, 3S79| «nd 3390 om*^  la thesro ooffipl«x«a 
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rosp@ctlV0Xy» A h\mp app««rs at 3311 ca*^ which i s tho 
region ot m atj?«tohing. The Cg»CO atrotohlng vlbratlo% 
which app^ms tt9 a strong biirid sit 1609 om*^  In altjroallaarln » 
hocessQs ueaOs 6i» displcioodi t© lowsr frequonoy la slnoi 
aayigaaQ0©| oobalt ®n<l alekel eoiaplexes lait in yttrium ooaplex 
tfe l3 ip l t t tRto two @Q«eilly strong tenaa* Tbo strong OH 
di«forffiattati mQi& m 1818 osj*^ in siitroali sarin i s aisplaaed 
to lower fFoqtioney in the ©^pl©E©s *sna th© aioiSlura tend at 
1031 m'^ in th*, Ugona booomea very weak daring complox 
foapmstton* In irlow of those faots i t i s ooptatD thrit the 
ch6latloni ecotii'S at tho oxygon of G*y»iM group ^ toh lonlsos 
«n<l booofflos m ROgrxtiv© oontroi una tho oxygon of tho C@*GO 
group in th© dlvaloht rsotPils* In tho yttvlnm ooajplox tbo 
©3Etrii charge of tho sot^il i s Imlimooa by th© lohiaatlon of 
tho Cg-(H. gj?otJp» 
Siiioo tho em^plBxm «u^ o mippoood to bo hoxoooordlnato 
with thro® w%%f!^ sioloditloe m^ a ohlopido j^atlng as Iioida 
bososbosides ^ o bideatato t^t&mfin llgandf I t vtm doair^blo 
to oarry out thsrmogravimetrlo otitilysio ( Pig. S4»87 )# In 
tho Alno oomplox tho loss of three wator molooulos ooours 
b«twoen 60 wM 190^0 resulting la tho woight lota of ld»6^ 
(1S#30JI thoorotloaliy) • Botweon 190 and 430°C ther© oeoura 
dooompoaltion and fiffittlt«noou8 alno oxido forimtlon whloh 
loads to 81*3^ wolSht 1018 (thoorotlcal 81,47Jf>. la mangMiose 
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oomplQjE the water Is lost at 310^0 with 13#0^ wotght loss 
(thoopettoail 1S»60J|) find tlt^m d^coaposlttcKi ona oxtds 
formation i s eoinplet© by 430®€l t4.th loss of 77.5^ (theoretleal 
83.45^1)» In oobalt ooesploK tho weight loets of wmtor Is 1S#5^ 
Cthoorotle?^ 12^48%) at 310% mv3 weight loss f>f 75.4^ 
<thoor©tloal 82,67,€) lalth t^ G omplotlon of osldo foraattofi, 
f ho nickQl coaplaJE IOSQS ¥«itoi? beti^ooo 110 and BXO^Q with 
obaarvGd weight loss of 1S#0^ {th^oretlof^l 12*49;J)t Decospo-
si t Ion sots in aix)Vo this toaporaturo and i^ Qomplotod with 
« 
thQ forrantion of nlckai oxide around 390**G oonstltuttng a 
loss of 81»^ (theorottcal 82»49S)* Slno© tho tiafeor moloculos 
aro not ©cislly ©llmlaatoa una requir® hlghor tsKipsraturee 
for tholr roc30t?al| thoy must bo tennol00813? bound to tho 
contrnl wmtnl atoa and rawst bo ooorair^«itoa nii3 not Iftttteo 
water. Probablj^ tho to ta l weight loss observoa Is alwoiya 
loss thsui thnt cnloulatod on th© basis of tho consldorntlon 
th^t mottil oxldo formation ooours bao^ ttas© tho OKldntlon i s 
not ooaplot© tmaor tlio eondltlons of thormogravlBotrlo 
analysis* 8om® of tho asotal forao<2 romnins unoxldlsod boonttse 
copious amount of oxygon is not availablo, 
tho aolor conductanoos of the complaxos of TKXIX) 
with various Sohiff basoo vis*, bis vanillin«>bensi<!ino| 
bis VAniUin-othylonodianilriOf bis snlioylJftldehydo-o* 
phenylonsdi^ninei bis bensaldohyde^ethylonodiaminoy bio 
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otfiylenadlasiln©^ Ms 4»tiyaroxyb»tii!ald©hyd0*^o*ph©nyl0no(Jlnialn0f 
Ms 4*!*ydi'OKyb0nisald©hy)3®*<tianlstdlnef bl3 4*hydrosyb0ns» 
al<Seh^ d0*»boniSl4lH0f Ms. 4*chlotob©n»aldohydo-tb0nEldlne| 
bis 4«iQhiorob9na«l«l©hyd@«41?iiil9ldln©| Ms 4»ebl.orob0?iattia» 
©by<5o-o««pfoony|.o«©ai®sino m'o In tbo I'ang© of 2^#7 to 70#S oha*^ 
am^ 'ffioi^ ** i^teb ar<s a l l 111 ©lootTOlytsg* Broas^ ®«3wl ms 
Magalp©^* reporteiS sw>lw aoa^aotmoa for ©thylonoaieralno 
eeaplox of Godll) at 10*^ M oonc®aijratlott tn aim^tbfl 
stflpboxld© «s M ohm'*'^  oaj^  mol©*^  « This t s a I t l slQUtrolyto 
la OM^, Soars ana otbsii's*^ is0asiiro4 oonduetaneas at 2S®C 
ill OKSO sua ga^e jralaed ranging froia-SS feo 42 ohia*-^ ; en*" ooXe*-*' 
for 111 olectsrolytci®. atae© tb® aolaj* oonauctiinoe vaiti©® 
(tfibl@) for theso ooBpl@x©a oro 5»0 to 7»18 obfiT^ m^ aolo*^. 
It i s aoflRife© that thos® are non^eloctrol^tos* Tbie ooRclualon 
in further 8tmtignhmiQ& by tb© ©onduotufio© '^ alu© of 
ca^ molo*^ r0port«(S^^ for tb« non-olaotrolyto cwploxt 
<RuClgQn>g,ftt a concentration of 10**^  M Iti aioothylsulphoxldo* 
Furtbvry since tbo ooffiplsxea «r« oomplotoly wator inaolubloi 
tb»y fflaust b® hoxacoordinat* noa^olcotrolytes of th© g&imrml 
forrauliWt Ic^^Qm^^mum^O^ vber© K • ^ , Mn, Co or Hij 
and {c^^^Q^acum^oj. 
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JuSaait 
AM of _. 
ComplQii SK! Jte 0 $Cl M 2% XO** M 
Sola*(mhos) 
Observe*! 38,32 2,f8 3»Sf7 8*10 3.4*86 
GulottlfilQa tw 5*78 
c^^^m^maum^o BStSi e»73 •B.^m 8*07 i4»^ 
Ohsevved 30,IB 8#81 3,28 B*2B %2*7B 
a«ii.oulat0d J!^r @«60 
C^^ HgHO^MaCltSagO 39»0| 2«80 StS^ , 8#27 18*8S 
Obs«rv«iI 38,9i 8«7a 3»ai 8.19 13»63 
Caloulattd for 7*XB 
a^^n^no^Gocum^o m^m s^r? 3*23 8,ao 13,62 
Mjokel Complex • ' 
Observed 38«a6 2#78 3.SS S«SO 13#61 
Caloulattd for S#00 
Cj^^H^K0^1Cl.»igO 38»90 2#77 3,9l 8*20 13«68 
I t t r iuw Go^laat 
Ob«erv«a 3«*20 2,40 3#00 7«?1 • 
CAlouliit«di for «» 
Cj^^H^^gXei^aigO 30,21 2t38 3*03 7*69 
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3-NitroaUzarin forms 1:1 complexes with divalent 
einc, manganese, cobalt, nickel and trivalent yttrium. 
The apparent formation constants of these complexes 
have been evaluated by Job's and molar ratio methods. 
The 1:1 stoichiometry for the complexes is supported 
by elemental analysis of the solid complexes. TGA 
data indicate that the water is coordinated. Molar 
conductance in dimethyl sulphoxide show themi to be 
non-electrolytes. IR data show that the chelation with 
the ligand occurs at Ci-OH and the oxygen of C9-CO 
group. 
GEYER and Smithi, Kiel and Heertjes^, and Ahmad et al.^ have studied the complexes of 
Cu, a ie-w pairs oi metals such as Ca-Al, Ca-Fe, 
Ca-Cr, Ba-Al, Sn-Al, Na-Al, K-Al and of rare earths 
with alizarin, amino- and nitroalizarins. 
Divalent zinc, manganese, cobalt, nickel and 
trivalent yttrium form coloured compounds with 
1,2-dihydroxy, 3-nitroanthraquinone (nitroalizarin), 
which do not find mention in the existing chemical 
literature. The results of spectrophotometric studies, 
elemental analysis, IR, TGA and molar conductance 
measurements on these complexes are presented in 
this' paper. 
3-NitroaHzarin (ICI, UK), recrystallized from 
chlotofoim, and reagent grade metal chlorides were 
used. 5 XlO"*M solution of the dye in ethanol was 
prepared by weighing. The ethanolic solutions of 
metal salts were prepared by dissolving the requisite 
amounts and standardized gravimetrically. Optical 
density measurements were made on a Bausch & 
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Lomb Spectronic-20 colorimeter. The ethanolic 
solutions of the metal chlorides were found to be 
almost neutral. 
The wavelength of maximum absorption* was 
found to be 505, 505, 495, 505 and 500 nm for Zn, 
Mn, Co, Ni and Y complexes respectively. Job's^ 
and molar ratio^ methods in the concentration range 
of 4-5 to 10-0 X10 'W in ethanolic medium were 
employed for finding out the composition of the 
complexes. 
The_ethanolic solutions oi.the_metal,sa,lts and^the 
dye in the molar ratio of 1:1 with slight excess of 
the dye were refluxed for several days until a solid 
residue was deposited. I t was washed with a little 
chloroform and then with ethanol several times and 
dried in vacuo. 
The IR spectra of the complexes were recorded 
on a Perkin-Elmer infracord model 137B in the 
range of 4000 to 600 cm-i in KBr discs. 
The thermograms of zinc, manganese, cobalt and 
nickel complexes were recorded between room 
• temperature and 500° with a heating rate of 6°C/min. 
The per cent loss was plotted against the temperature. 
Standard 2xlO-*M solutions of the metal salts 
and the complexes were prepared in dimethyl 
sulphoxide and their molar conductances determined 
with a Philips conductivity bridge model PR 9500 
using a dip-type conductivity cell. 
The elemental analyses (Table 1) of the solid 
complexes confirm the ratio (1:1) ascertained from 
spectrophotometric studies. The log of apparent 
formation constant from Job's curves and the free 
energy of formation from AF = —RT In K were 
found to be 4-8 + 0-3, 4-3±0-2, 5-2 + 0-2, 5-1 + 0-3 
and 4-0 + 0-2 and 2-9 + 0-2, 3-0 + 0-1, 2-8 + 0-2, 
2-5 +0-1 and 2-3 +0-1 kcal/mole for Zn, Mn, Co, Ni 
and Y complexes respectively. 
TABLE 1 — ANALYTICAL AND CONDUCTIVITY 
THE COMPLEXES 
DATA OF 
Found (%) (calc.)* AM of 
2xlO-*M 
soln (mhos) N CI M 
CiiHeN08ZnC1.3H20 
3-27 
(3'29) 
8'10 14-86 
(8-07) (14-89) 
CiiHoisrOeMnCl.SHaO 
5-75 
. 3-22 
(3'26) 
8-25 12-78 
(8-27) (12-82) 
CiiH,NOeCoC1.3HaO 
5-60 
3-21 
(3-23) 
8-19 13-63 
(8-20) (13-62) 
CiiH.NOeNiCl.SHoO 
7-15 
3-25 
(3-24) 
8-20 13-61 
(8-20) (13-62) 
CiiHsNOoYCl.SHaO 
5-00 
3'00 
(3-03) 
7-71 — 
(7-69) — — 
The two hydroxyl groups of the dye seem to 
ionize while forming a complex with yttrium where-
as in the case of zinc, manganese, cobalt and nickel, 
the ionization of Ci-OH group occurs and the C2-OH 
group remains intact. Three water molecules also 
coordinate making these cations hexa-coordinate in 
these complexes. 
The IR band assignments are based on the inter-
pretation of Kiel and Heertjes^. The Cj-OH 
stretching frequency which occurs at 3030 cm'^ in 
,the dye, disappears in , the complexes of Zn, Mn, Co_ 
and Ni whereas the Cj-OH stretching modes which 
occur at 3390 and 3226 cm"^ in the ligand still 
appear at 3390, 3226; 3390, 3333; 3390, 3279; and 
3390 cm"i in these complexes respectively. A 
hump at 3311 cm'i in the yttrium complex may be 
assigned to OH stretch. Cg-CO stretch vibration 
which appears as a strong band at 1639 cm'^ in 
nitroalizarin becomes weak or is displaced to lower 
frequency in zinc, manganese, cobalt and nickel 
complexes but in yttrium complex it is split into 
two equally strong bands. The strong OH deforma-
tion mode at 1212 cm"'- in nitroalizarin is displaced 
to lower frequency in the complexes and the medium 
band at 1031 cm"^ in the ligand becomes very weak 
during complex formation. These facts indicate 
that the chelation with the ligand occurs at the 
oxygen of the C^-OH group which ionizes and be-
comes a negative centre, and the oxygen of the 
Cg-CO group in the divalent metals. 
TGA analyses of the complexes iiidicate that in 
the zinc complex the loss of three water molecules 
occurs between 80 and 190° resulting in the weight 
loss of 13-5% (12-30% theor.). Similarly, the 
weight losses are 13-0% (12-60% theor.) at 310°, 
l-2-5% (12-48% theor.) at 210° and 12-0% (12-49% 
theor.) at 140 to 210° in Mn, Co and Ni complexes 
respectively. Since the water molecules are not 
easily eliminated and require higher temperatures 
for their removal, these, must be tenaciously bound 
to the central metal atom and must be coordinated 
water and not lattice water. 
The molar conductance values around 5-00-7-15 
ohm"^ cm^ indicate non-electrolytic nature of the 
complexes. Further, the complexes are completely 
water insoluble and hence they must be hexa-coordi-
nate non-electrolytes of the general formulae, 
[C14H5NO8.MCI.3H2O], where M = Zn, Mn, Co and 
Ni; and [C14H5NO6.YCI.3H2O]. These conclusions 
are further strengthened by the conductance value 
of 2-2 ohm'i cm^ mole-i reported for the non-electro-
lyte complex [RuClgCnJa at a concentration of y^M 
by Broomhead and Kane-Maguire'. to" 
•Satisfactory C, H analyses have been obtained for the 
compounds. 
Thanks are due to Prof. W. Rahman and the 
UGC, New Delhi, for help. 
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Benzidine forms 1 :1 complexes with VO(II) sulphate 
and chlorides of Mn(II), F e ( n i ) , Co(II), Ni(II), Cu(II), 
Zn(II), Cd(II) and Hg(II) and 2 : 1 complexes with 
chlorides of Ru(III), Rh(III), Pd(II), Pt(IV) and Au(III). 
The 1 :1 complexes have tetracoordinate and 3 : 1 pro-
bably hexacoordinate geometry. The molar conduc-
tances of the complexes in dimethyl sulphoxide are 
s imi lar to those of the parent salts . It is suggested that 
dimethyl sulphoxide enters the coordination sphere 
displacing the coordinated chlorides. The magnet ic 
data support this suggest ion. The nature of coordina-
tion is discussed in the light of IR spectral data. 
THE complexes of benzidine with vanadyl sulphate and the chlorides of Fe(ni) , Ni{II), Zn(II), 
Cd(II), Hg(II), Ru(III), Rh(III). Pt(IV) and Au(III) 
find no mention in the existing literature. The 
complexes with the chlorides of Mn(II)i'2, Co(II)^ 
Cu(II)'' and Pd(II)5 are reported in literature but 
are not well characterized. The preparation of the 
above metal complexes and their characterization 
on the basis of magnetic, conductance and IR data 
are described in this note. 
Benzidine (E. Merck), vanadyl sulphate and 
chlorides of Mn(II), Fe(III), Co(II), Ni(II), Cu(II), 
Cd(II). Hg(II) (BDH, Analar), Zn(II) (Riedel), 
Ru(III), Rh(III), Pd(II), Pt(IV) (aq. HCl solution) and 
Au(III) (JM, UK) were used to prepare the complexes. 
The ethanolic solutions of the metal salts and 
benzidine were mixed in 1:2 molar ratio with a 
slight excess of the amine, and the mixture warmed 
on a water-bath for a few minutes. The precipitates 
obtained were centrifuged, washed with a little 
ether, with ethanol several times and dried in vacuo 
TABLE 1 — COLOUR, ANALYTICAL,. MAGNETIC MOMENT AND CONDUCTANCE DATA OF THE COMPLEXES 
Compound Colour Found (calc.) Decomp. 
temp. 
(X) C(%) H(%) N(%) CI or 
S04(%) 
VO.L.SOi Greyish green 41-49 3-42 
(41-52) (3-46) 
8-08 27-70 
(8-07) (27-71) 
210 
Mn.L.Cla Cream 46-45 3-85 
(46-48) (3-87) 
9-00 22-92 
(9-03) (22-89) 
260 
Fe.L.Cls Light brown 41-70 3-45 
(41-72) ,(3-45) 
8-09 30-76 
(8-11) (30-79) 
160 
Co.L.Clj Blue • 45-78 3-85 
(45-80) (3-82) 
8-89 22-60 
(8-92) (22-59) 
293 
Ni.L.Clj Light green 45-90 3-84 
(45-93) (3-82) 
8-90 22-61 
(8-93) (22-61) 
160 
Cu.L.Clj Dark brown 45-20 3-74 
(45-23) (3-76) 
8-76 22-30 
(8-79) (22-26) 
220 
Zn.L.Cla White 44-97 3-72 
(44-98) (3-74) 
8-76 22-00 
(8-74) (22-14) 
255 
Cd.L.Clj White 39-22 3-24 
(39-20) (3-26) 
7-60 19-31 
(7-62) (19-30) 
250 
Hg.L.Cl., Light yellow 31-62 2-64 
(31-62) (2-63) 
6-15 15-53 
(6-14) (15-57) 
210 
Ru.Lj.Clj Dark blue 49-99 4-15 
(50-05) (4-17) 
9-71 18-46 
(9-73) (18-47) 
230 
Rh.La.Cl3 Dirty brown 49-91 4-15 
(49-89) (4-15) 
9-72 18-39 
(9-70) (18-41) 
210 
Pd.L^.Clj Brown 52-90 4-38 10-30 13-11 
(52-82) (4-40) (10-27) (13-00) 
240 
Pt.L2.Cl4 Steel grey 40-84 3-41 
(40-86) (3-40) 
7-94 20-12 
(7-94) (20-11) 
Above 360 
Au.Lj.Cl5 Dark blue 42-89 3-56 
(42-90) (3-57) 
8-35 15-89 
(8-34) (15-83) 
160 
iiefi. (BM) 
1-73 
5-76 
6-06 
4-27 
D 
1-92 
D 
D 
D 
1-95 
D 
D 
D 
D 
A M of 10"'Af 
solution 
(ohm-i Qui^  
mole-^) 
17-92 
48-80 
(45-92)* 
30-80 
48-16 
(48-64) 
49-28 
(48-72) 
33-60 
(33-60) 
6-72 
11-20 
3-36 
23-52 
(24-08) 
24-64 
(22-98) 
8-40 
47-60 
47-60 
(49-28) 
* Values in parentheses are molar conductances for the simple salts used for the synthesis of the complexes. 
L: ligand; D : diamagnetic. 
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at room temperature. The complexes were analysed 
for C, H, N and CI or SO4. 
Standard solutions (10"W) of the complexes and 
of the corresponding simple metal salts were prepared 
in dimethyl sulphoxide and their molar conductances 
•were measured on a Philips conductivity bridge, 
model PR 9500. Vanadyl sulphate and the chlorides 
of Fe, Zn, Cd, Hg and Pd did not dissolve in 
dimethyl sulphoxide and hence their molar con-
ductances could not be measured. 
The magnetic measruements were made at room 
temperature, with the help of a Gouy balance. 
Diamagnetic correction was also applied. The IR 
spectra were recorded in the range of 4000-600 
cm"^ in nujol. 
VOSO4, MnClj, FeClj, C0CI2, NiClg, CuCla, ZnClg 
and HgCla form 1:1 complexes with benzidine 
while RuClg, RhClj, PdCla, PtCl^ and AuClj form 
1:2 complexes (Table 1). 
vNH of the ligand at 3337 cm"^ does not register 
much shift in the spectra of the complexes. Two 
strong bands at 1635 and 1615 cm~i in the ligand 
which are assigned to NHj deformation*, shift to 
lower frequency region with decreased intensity 
in the spectra of the complexes. A strong band 
at 1510 cm"^ in benzidine, which can easily be 
assigned to ring vibrations, is slightly shifted to 
lower frequency in the spectra of metal complexes. 
The medium intensity band at 1350 cm"! in the 
ligand observed by Rahman et aL' couM not be 
observed because it was masked by the strong band 
of nujol at 1385 cm"^. A strong band at 1275 
cm"i in the spectrum of benzidine assignable to 
vC—N decreases both in frequency and intensity 
on complex formation. The NHg rocking occurs 
between 815 and 830 cm-i. The v V - 0 band 
appears at 1020 cm"^ in the vanadyl complex^-' and 
there is a weak absorption in the range 960-980 
cm"i which may be assigned to coordinated sulphate, 
for which Vj occurs at 970 cm"i in [Co(NH3)5S04]Br 
(ref. 10). 
The magnetic moments of 1-73, 5-76 and 6-06 BM 
respectively for the vanadyl, Mn(II) and Fe(III) 
complexes are normal. Syamal* has reported a 
value of 5 •8-5-9 BM, a sextet ground state and 
a tetrahedral structure for the Mn(II) complex. 
The magnetic moment of 4-27 BM for Co(II) 
complex signifies a tetrahedral structure and probably 
unusually large orbital contribution':'-. The Ni(II) 
complex being diamagnetic, may be assigned a 
square-planar structure. Zn(II), Cd(II) and Hg{II) 
complexes are also diamagnetic, as expected. The 
values of 1-92 and 1-95 BM for the Cu(II) and 
Ru(III) complexes are in agreement with the values 
reported for other complexes^^"" of these metal ions. 
The Rh(III), Pd(II) and Pt(IV) are diamagnetic 
which is in agreement with the general behaviour 
of the complexes of these ionsi^-i*. The gold 
complex is diamagnetic and may, therefore, have a 
square-planar structure. 
The comparable molar conductances of MnCIg, 
C0CI2, NiCla, CuCla, RuClg, RhClg and AuCls with the 
corresponding benzidine complexes in dimethyl sul-
phoxide indicate that the chloride is not coordinated 
in the complexes of these metal ions. However, 
the two Cl" ions may be coordinated in the solid 
state rendering Mn(II), Fe(III), Co(II), Ni(II), 
Cu(II), Zn(II), Cd(II) and Hg(II) tetracoordinate 
and Ru(III), Rh(III), Au(III), Pd(II) and Pt(IV) 
hexacoordinate. This finds support from the 
magnetic data of the complexes. The vanadyl 
sulphate complex likewise is tetracoordinate with 
sulphate radical probably inside the coordination 
sphere. In all these complexes benzidine behaves 
as a bidentate ligand. DMSO which is used as the 
solvent in the conductance studies may enter 
the coordination sphere by displacing the chlorides. 
The authors are thankful to Prof. W. Rahman 
for the research facilities. Thanks are also due to 
the UGC, New Delhi, for a fellowship to one of the 
authors (V.K.). 
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